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ENGINEERING NEWS 


In connection with the new profile of work done 
to date on the Panama canal, noted editorially, we 
have received a printed copy of a contract made 
Dec. 30, 1887, which has been kept so very quiet that 
it has not yet been mentioned in print anywhere, so 
far as we know, for the construction of a new canal 
channel between kilos. 62.2 and 68.1, of the same 
dimensions as, and parallel with and 69 meters from 
the existing canal. This work is on the flat country 
on the Panama side, and its object is in no way 
stated in the contract, although it is distinctly im- 
plied that it is in addition to the parallel estab- 
lished line. Its real purpose, however, seems to be 
to shift the canal over in hopes of striking a spot 
where there is less coral rock in the bottom of the 
prism. No great amount of work has been done on 
the section to be abandoned—for Panama—but quite 
enough to ruin any ordinary contractor. 
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A MAP of the Argentine Republic, lately sent us, 
shows this vast area to be a perfect net-work of con- 
cessions for new lines, each concession carrying with 
it more or less governmental ‘‘aid and comfort”, 
but with comparatively few lines in actual process 
of construction, the chief being one of about 150 
miles of very heavy work,from Mendoza west across 
the Andes, to connect with the short Chilian line 
running east from Valparaiso, so giving a trans- 
continental line; one in the center of the country 
covering about 200 miles of easy work, and one of 
about 100 miles along the Uruguay river. Surveys 
are progressing on a large number of the other 
‘‘conceded ” lines, however, and some construction, 
if we are not mistaken. 

The total of ‘‘concessions’’ aggregates in the 
neighborhood of 6,500 miles, scattered with strict 
impartiality over the whole Republic, which is be- 
coming the most progressive of South America, and 
advancing in wealth and civilization with great ra- 
pidity. Some of these lines, of course, will come to 
nothing, in this century at least, but a very consid- 
erable aggregate is tolerably sure to be constructed 
in the near future. To anticipate inquiries we will 
say that, nevertheless, it is not a particularly prom- 
ising country for engineers to go to “on spec’’ 
The bulk of the new concessions are controlled 
by English interests. 
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THE names of some of the backers of the Arcade 
Railway scheme are disclosed in a voluminous but 
vague and unauthorized article in the New York 
Times. We quote the allegations, but do not vouch 
for the allegators. More than half the capital is 
said to come from abroad, principally from France 
and England. New York provides about one- 
quarter, and Philadelphia, Boston, Chicago and 
Baltimore capitalists all have an interest. JOHN 
O’BRIEN, HEMAN CLARK, MCDONALD, the Western 
contractor, Cox. RYAN, and Park Commissioner 
CRIMMINS, are holders of stock. JAMES GORDON 
BENNETT, JOHN W. MACKAY, and EDWARD S. 
STOKES are, however, the life of the company, and 
it was principally thféugh the personal influence of 
Mr. MACKAY that the Naropean capitai was raised. 
All the money needed has been subscribed, and it is 
only on account of minor interests that the details 
are withheld. 


A LARGE amount of work is now in progress on 
railway terminals in Jersey City. The Delaware, 
Lackawanna & Western has just begun td clear 
away for the foundations of its new passenger depot 
and the Central Railroad of New Jersey has the 
foundations for its new structure well advanced. 
It is reported that this company andthe Lehigh 
Valley have let contracts for building an elevated 
railroad from Communipaw ferry to Jersey City 
Heights at a cost of about $600,000. Judging by 
the amount of capital now being invested here, the 
managers of these roads seem to think that the day 
when their passenger terminals will be on this side 
of the North River is still far in the future. 








Governor HILL has signed the bill which provides 
for eliminating grade crossings in the city of Buf- 
falo, bringing the lines all together in one grand 
union depot at Michigan and Exchange Streets, in 
the center of thecity. The work will ultimately cost 


several millions, part of which is to be loaned by 
the City as the Commission authorized by the bill 
may determine. 
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THE Board of Trade of Toronto has taken up ac- 
tively the question of doing away with grade cross- 
ings within the city on the Grand Trunk and Can- 
adian Pacific lines, and is endeavoring to secure the 
construction of an elevated track along the Espla- 
nade on the lake shore, where the Grand Trunk 
rails now run on the surface. Whether the agita- 
tion will materialize in solid iron work is as yet 
doubtful. 

siqelncnpatiiniiucaas 

THE most serious railway accident of the week 
was the derailment May 18 of the Shore Line ex- 
press at the drawbridge at South Norwalk, Conn. 
The train was bound for New York and was run- 
ning at high speed, when it struck the west end of 
the bridge, where it jumped the track; when it 
stopped the locomotive had crossed the draw and 
run more than 200 ft. upon the trestle. The wheels 
of the forward truck rested on the ties at the north 
side of the rails. Both drivers were on the track 
and the wheels of the tender were on the ties along 
the south side of the rails. The train consisted of 
mail car, baggage car, smoker, one passenger and 
three Wagner sleeping cars, and all but the two 
rear sleepers were off the track. Nobody was in- 
jured. The accident was due to the arrangement 
for connecting the rails on the bridge with those on 
the approach; short pieces of rail are pivoted so as 
to be lifted up when the draw is to be opened, and 
one of these rails appears to have been displaced. 
As to the details of the mechanism we are not in- 
formed, but it was designed by the Vice-President 
of the road. 
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It is said that the engine of this train is the only 
one of the New York, New Haven & Hartford line 
which has flanged tires on the driving wheels. 
Some years ago blind tires were advocated for the 
forward drivers of American type engines and the 
New Haven road has adhered to this practice. This 
engine, however, No. 199, had flanged tires on both 
pairs of drivers and these wheels remained on the 
track. What might have happened, had the wheels 
been fitted with blind tires can only be conjectured, 
but it has long since been generally admitted that 
such blind tires are bad practice on 8-wheel engines. 
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THE floods which have been so disastrous this 
season in the Northwest and Southwest are abating, 
but accidents caused by them continue to be re- 
ported. On May 16, the dam on the Hamlin river, 8 
miles north of Ludington, Mich., gave way. A bad 
break occurred last week in the bank of the Tide- 
water canal, about 4 miles below Wrightsville, Pa. 
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THE following bridge accidents are reported :—On 
May 23 a bridge, or trestle, over a creek near Kansas 
City, Mo., on the Chicago, Rock Island & Pacific 
Railroad, gave way under a freight train, having 
been weakened by the flood. The engine and 5 cars 
went down and 1 man was killed. The Wabash 
road had a bridge only a few feet from that of the 
Rock Island and braced to it; just after the above 
accident a Wabash freight train ran on to it and it 
turned over, throwing the engine and 11 cars into 
the creek ; 2 men were killed and 2 injured.—-The 
Meredith’s Ford bridge, a covered wooden highway 
structure over the Gunpowder river, 4 miles from 
Towsontown, Md., has been burned. Mr. SHIPLEY, 
of Baltimore, the county bridge superintendent, will 
take steps to have a new bridge built. 





THE Oshkosh Northwestern makes the following 
lively comment in regard to the administration of 
the Government dam at Menasha, which it is claimed 
has been such as to endanger Oshkosh interests: 


A practical solution of this question would now seem 
to rest with the government. It would seem. on the 
whole, as though the people of this city should look 
first to the war department to establish such rules for 
the operation of the sluiceways of the Menasha dam as 
to prevent undue stages of water in the future. It is 
not necessary to keep hounding the red nosed under- 
strappers and pompous officials that have immediate 
charge of these government works. The experience of 
the past three months shows that their judgment isn’t 
worth a dam the size of that at Menasha. 





ProF. H. S. THOMPsON who left Washington, May 
6, to take part in the Geological Survey stated that 


eight parties have already gone from Washington 
tothe West. Three parties have gone to the gold 
belt of California, under direction of H. N. WILSON, 
with R. N. McKEE and A. F. DUNNINGTON as assist 
ants; two to the Cascade mountains in Southwest 
ern Oregon, under W. T. GRISWOLD, and EUGENE 
RICKSECKER, and three to Montana, under EF. L. 
DovGLAss, with FRANK TWEEDY and 
E. T. PERKINS as aids. These parties are com- 
pelled to start at anearly date, in order to finish the 
work of triangulation before the summer haze sets 
in. They will have that done by July 1, and the 
time from then to the middle of November will be 
devoted to topography and working out details of 
triangulation. The county charts of California are 
on a scale of 2 miles to the inch, and of Oregon and 
Montana four miles to the inch. The California 
parties will cover about two thousand miles each, 
and the Oregon and Montana parties from 3,000 
to 4,000. 


Messrs. 
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President AGASSIZ, and some other officials of the 
Calumet & Hecla Mining Co., had a narrow escape 
from death in the ore crushers at the mines, May 15 
They were ascending from the thirteenth level, and 
at the instant the elevator started some miners gave 
a signal that the car was loaded with ore to be 
carried 20 or 30 ft. above the surface and automati 
cally dumped into the crusher. The party on the 
elevator carriage bad no means of stopping it, and 
were being rapidly rushed toward certain death, 
but fortunately the tender at the surface saw them 
in time to prevent accident. 

A NOVEL feature of the late very successful Nash 
ville Convention of the American Society of Me 
chanical Engineers was a little envelope containing 
a dozen or so little tickets not much larger than 
our reproduction here 
witb, numbered serially 
on the back, in an en 
velope containing the in 

MAY 8 TO 12, 1888 scription ‘These tickets 

b are good on all the street 

car lines in the city, and 

also the overland dummy line, and on the trains to 

and from West Nashville’. Hospitality which ex 

tends to free street car rides, and does not end there 

as the hospitalicy of Nashville certainly did not, is 

not to be spoken lightly of. In every way the occa 
sion was a most enjoyable one. 


A. S. M. E. 


NASHVILLE 
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THE great success of the Westinghouse brake has 
led to its adoption on the London, Chatham & 
Dover Railway, in England and also on the St. Got 
hard Railway in Switzerland, on which line a 
vacuum brake has hitherto been employed. The 
general tendency on the Continent is towards the 
use of air-pressure brakes in preference to vacuum 
brakes. 
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Sir DovGLas Fox, C. E., has specified the Amer- 
ican pin-connected type of construction for a 
number of bridges designed for the South Indian 
Railway; and the Butterley [ron Company (Limited), 
Rotherham, are now engaged upon their manu- 
facture. 
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THE Janney freight coupler is now being turned 
out at the rate of about 65 per day, which is likely 
to be soon increased. Some 8,000 have been turned 
out in all since the beginning of the present year, 
and large numbers are being applied on-all the 
leading trunk lines, including the New York Cen- 
tral, which for a long time stood aloof from the 
hook type of coupler. The price is now $25 per car, 
for which 420 lbs. of material is furnished, which 
leaves little margin for any patent right apart from 
the usual manufacturer’s profit. The Janney pas- 
senger coupler is also being applied on the new 
vestibule trains of the western roads. 





A NEW cable grip designed by Mr. B. L. HARRIs, 
of Chicago, has lately been tested in that city on 
the Cable & Western line with very satisfactory 
results, designed to reduce the wear and tear of 
cables from the grip, and to facilitate stopping and 
starting on curves. The new grip substitutes small 
iron rollers for the usual solid blocks, and this 
transfers the abrasion from the cable to the rollers. 
It is deemed especially valuable in the facility 
which it_affords for slowing up without coming to 
a stop. 
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Electrical Subways of New York, 


(Concluded from page 396.) 
CONDUITS. 

Various materials have been used in making the 
conduits. The two miles laid on Sixth Avenue—the 
first work done,—were made with Dorsett coal tar 
composition blocks, bedded in concrete and sur- 
rounded on the top and sides with brick This was 
designed to form an insulating conductor. When 
this conduit was continued southward to Cortlandt 
Street via South Fifth Avenue and Church Street, it 
was determined to lay the remainder of it with 
some of the various kinds of insulating material, 





Fig. 7,—S8ection, 


Various other sorts of insulating conduits have 
been laid in small quantities. A new form of 
cement-lined pipe is now being made for use on dis- 
tributing lines. A section of it is shown in Fig. 15. 
The top of the duct is widened so as to allow of the 
passage of a series of narrow boards, which are 
shoved in one after the other,’and on which the wire 
to be laid is carried. When the required distance is 
reached the boards are withdrawn and the wire 
falls to its place. The wire may thus be put in 
without disturbing any others already laid. 

Another new sort of conduit is also being manu- 
factured, which, although as yet untried, seems 
promising enough to be worthy of mention here. 


SS 


Fig. 8 —Section. 


Manhole, New York Electrical Subways. (Corner Whitehall and Stone Sts.) 





Fig. 6.—Plan. 


such as creesoted wood (see page 312, ENGINEERING 
NEWs April 21, 1888,) and cement lined sheet-iron 
pipe. The tubes of creosoted wood are made about 
4-in. sq., and are joined by a male and female joint, 
he male part of the joint being slightly enlarged at 
entering end so as to necessitate some pressure to 





Fig. 15—Section of Cement-Lined Pipe made for use 
on Distributing Mains. 


force it in, and to secure a tight joint. All the creo- 
soted wood used in the conduits is treated with 
16 Ibs. of oil to the cubic foot. The cement lined 
tube (see ENGINEERING News, April 21 and 
May 5, 1888.) consists of thin sheet iron pipe, 
about 2% in. diameter, lined with hydraulic cement 
compacted to a thickness of about 5 in. It isin 
lengths of about 10 ft.,and is joined by a male and fe- 
male joint of cast-iron imbedded in the cement as 
shown in Figs. 13 and 14. In laying these pipes they 
are put in place on the bed of concrete prepared 
for them, and each joint is carefully surrounded by 
pure cement mortar, put in place entirely around 
the joint. The sleeve shown in Figs. 13 and 14 is 
generally omitted. 


It is made from long wood fibre, moulded into shape 
under heavy pressure, and then so treated with 
chemicals as to be rendered exceedingly hard and 
durable. The material is perfectly insulating; the 
pipes made from it are light and easily handled, 
and flexible enough to admit of considerable bend- 
ing—say to a curve of 30 ft. radius. Ina conduit of 
2'¢ in. inside diameter the material used is yy in, 
thick. The lengths are 5 ft. each, and are joined by 


an ordinary screw-coupling. 


On about seven-eighths of the work have been 
used iron ducts, incased in concrete, without any 


Ue rk a 
ISS S55 


ISS SISSIES 





Fig. 10.—Section. 


regard to furnishing insulation inthe conduit itself. 
Well-casing pipe is preferred to the [standard pipe, 
as it is lighter, and serves the purpose equally well. 


The thickness of the well-casing pipe for the diam- 
eter ordinarily used (2's in.) is about }<-in., while 
that of the standard pipe is 0.24in. This pipe is 
coated with asphalt mixed with tar. The coating is 
prepared by mixing the purest asphaltum and best 
coal-tar in about equal proportions—the propor- 
tions varying for summer or winter use. The mix- 
ture is heated to about 300° Fahr., and maintained 
at that temperature while the pipes to be coated are 
lying in it, the operation being carried on in vessels 
of suitable size. The pipes are soaked about 20 
minutes or more in the mixture, and then placed on 
skids to drip. 


The concrete in which the tubes are laid is made 
of 1 part of Rosendale cement to 3 parts of unscreened 
sand. The process of laying this, as well as other 
pipes, is to place a layer of concrete on the bottom 
of the excavation as a bed; a row of ducts is then 
placed, properly spaced, and the concrete packed 
around and over them, and on this another layer of 
ducts, and so on until the top is reached. The sides 
are brought up vertical against moulded boards of 
11y-in. creosoted pine. A course of 2in. creosoted 
boards is placed on top, to serve principally as a 
protection from the picks of laborers making exca 


vations. In laying the conduit, provision has to by 
made for the pipes met with in the excavation. [), 
some cases they are carried along in the conduit 
parallel with the ducts; in others the conduit js 
divided longitudinally to permit of the pipe passing 
between the two divisions and parallel with them. 
In still other cases the pipes intersect the conduits 
at various angles and have to be passed above or 
below the conduit, or between the layers of ducts - 
and where a network of such pipes is met with, as 
at street intersections, the resulting constructions 
afford some very iuteresting studies. 

The conduits above described are for telephon: 
and telegraph wires. Those for are lighting and 
power conductors are similar in construction, but 
are always placed on the opposite side of the streets, 
in trenches of their own. 

The Edison Incandescent Illuminating Co. has 
laid its conductors in the trenches made for the 
regular subways, and over the other conduits. 

The Board has adopted a standard form of lamp 
post (a short description of which was given in 
ENGINEERING NEWS Noy, 5, 1887,) to be used by the 
arc-lighting companies in the streets. It consists of 
a wooden mast set in an iron base or socket. This 
style of lamp-post may now be seen on Broadway 
and other streets. 

Whenever the subways have been completed tha 
companies whose wires have been provided for have 
been directed to remove their poles and wires from 
the surface, within the 90 days allowed by law. 
These directions are being in part complied with, 
and several hundred miles of wire have already 
been laid underground by the telegraph, telephone, 
and Edison Electric Lighting companies. At the 
beginning of the year 217 poles and 500 miles of wire 
had been removed from the surface. More would 
have been removed had the local authorities the 
money wherewith to make removals, but no money 
had been provided for this purpose. 


RULES AND REGULATIONS, 


I. No two lines of poles shall be on the same side of 
any street or avenue. 

II. No two lines of poles bearing conductors or sim- 
ilar electrical service shall be on any street or avenue 

Ill. Electric light poles shall be of iron at least 25 ft 
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Fig. 11.—Section, 





Fig, 9.- Plan of Manhole, New York Electrical Subways. 


(Corner South 5th Ave., and Broome St,) 
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in height, with a diameter of not more than 8 ins. at 
the base, and having cross-arms of wood with glass, 
porcelain or rubber insulators, and painted a uniform 
eojor, 

~ P les for telegraph, telephone and other similar 
wires shall be at least 60 ft. in height. 

y. Poles shall be placed upon the sidewalk as near 
the curb as possible, and no pole shall be placed witbin 
10 ft, of any lamp post or other pole, 

VI. All existing regulations of the local authorities 
in regard to the placing of poles and stringing of wires 
are to continue in force, 

VII. All wires shall be fastened upon poles or other 
fixtures with glass, porcelain or rubber insulators, 

VIII. No wires shall be stretched within 1 ft. of any 
pole without being attached to the same with glass, 
porcelain or rubber insulation. 

1X. No wires shall be stretched within 20 ft. of the 
ground or within 4 ft. of any building exeept when at- 
tached thereto with glass, rubber or porcelain insula- 
tors. 

X. No are electric light or power wires shall be 
stretched over any part of any house or other building. 

XI. The companies or persons owning or controlling 





Figs. 13, 14 Joint in Cement-Lined Sheet-Iron Pipe. 


poles in any street or avenue shall allow the same to be 
used by other companies or persons operating conduc- 
tors for similar electrical service when authorized so 
to do by the board, on tender of proper compensation 
t» be determined by agreement between the parties in- 
terested. In default of such an agreement the amount 
of such compensation shall be determined by the board. 
This rule imports a contract on the part of each com- 
pany or person owning or controlling the poles in any 
street or avenue, not only with the board but also with 
each cempany or person who shall under its terms be 
qualified to demand the privileges it confers. 

XIL. All permits of the board for overhead wires and 
fixtures are granted only pending the providing of un- 
derground accommodations in the neighborhood of the 
street or avenue for which the permit is granted. 

XIII, Any member or officer of the Board, and every 
inspector employed by it as well as every member of 
the police force of the City, shall be entitled to examine 
permits under which work of any kind is being done. 

XIV. No permit shall be granted for the erection of 
any overhead structure nor for the renewing of any 
lines already existing in any street, avenue or highway 
in which underground accommodetions for the service 
have been provided, or are being provided. F 

XV. All poles now standing. or to be hereafter 
erected, shall be branded or stamped with the initials 
of the company owning them, at a point not less than 
5 or more than 7 ft. from the street surface. 

The following rules have been submitted to the 
Board, which has them under consideration for 
adoption. 


RULES AND REGULATIONS GOVERNING THE OCCUPANCY OF 
THE SUBWAYS OF THE CONSOLIDATED TELEGRAPH AND 
ELECTRICAL SUBWAY COMPANY: 

1, All applications for space in the subways shall be 
made in writing and shall give 

(a). The name of applicant. 

(b). The term for which the use of the conduit or 
conduits is wanted. 

(c). Tne number, material and dimensions of con- 
ductors proposed. 
(d), The arrangement of said conductors, whether 





singly or in cables, and if in cables the number of con- 
ductors and their disposition in each cable. 

(e). The maximum electre-motive force of the ma- 
ehine or machines supplying the current to be used. 

(f). The nature of the insulating material or mate 
rials to be employed, and 

(g). Such other specific information as will fully ex- 
plain the use to be made of the space desired. 

2. All applications for permits to make repairs or al- 
terations in conductors in the subways shall be made 
in writing, and shall give 

(a) The name of the applicant. , 

(b). A complete identification of the conductor or 
conductors referred to, and of the particular conduit 
or conduits to which access is desired. 

(ec). Specific information as to the extent and charac- 
ter of the proposed repairs or alterations, and of the 
probable date when the same will be completed, and 
the conductor or conductors restored to condition for 
use. 

(d). The insulation resistance of the conductor or 
conductors, as shown by the latest test, and the date of 
said test. 





shall work of any description be done in said subway 
or manholes, unless under the immediate personal 
supervision of such representative. The subway com- 
pany shall have authority to require such alterations 
in conductors as it may deem necessary for their safety 
or the safety of the subway or adjacent conductors: 
and also to cause the current in any conductor to be in- 
terrupted or reduced for such period of time as may be 
requisite in the judgment of said company for the 
proper protection or necessary convenience of persons 
working in the manholes or upon the subways in the 
vicinity of said conductor. 

® All alterations of or additions to the subways for the 
purpose of therein 


connecting conductors with points 


outside will be made by the subway company upon the 
request of the lessee desiring the same, provided the same 
Board of Electrical Control, 


and the expense of making such additions or alterations is 


have been authorized by the 


satisfactorily puaranteed by the parties desiring them. 


W. Rental to be paid yearly in advance. Applicants 
will be required to enter into a written contract, with sat 
isfactory guarantees, for its performance 


ll. Inno case will the subway company be responsible 
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Fig. 12. Interior View of Cable Vault, New York Electrical Subways. 
(At Telephone Building, Cortlandt St.) 

3%. Whenever, in the judgement of the subway com- 
pany, repairs or alterations in a conductor are neces- 
sary or desirable, said repairs or alterations shall be 
tmnade by the party owning or controllipg said con 


ductor, immediately upon notice. During the progress 
of any repairs or alterations upon or in a conductor, 
the party owning the same shall take all precautions 
which the subway company may judge expedient to 
protect the conductors of other parties from injury or 
deterioration. 

4. All conductors drawn into and operated in the 
conduit, and intended to convey currents of an eletro- 
motive force exceeding fifty (50) volts. shall have an in- 
itial insulation resistance of not less than fifteen meg- 
ohms, per mile, per 100 volts electro-motive force of 
current in the circuit. Whenever the insulation resist - 
ance of a conductor, as aforsaid, shall prove to be less 
than five (5) meg-ohma, per mile, per 100 volts. the use 
of that conductor shall at once cease, unlass the actual 
electro-motive force in its circuit be reduced so as to 
re-establish the foregoing ratio. 

5. Insulation resistance per mile length of all 
branches and feeders of the main conductors shall at 
least equal that of the respective conductors to which 
said branches and feeders are connected. 

6. The insulation resistance of each length of cable 
or conducter shall be determined before said length is 
laid in the subway. In making this determination an 
electro motive force of current of not less than 150 volts, 
shall be employed, and the minimum initial resistance. 
as provided in Rule 4, shall not be diminished through 
and after an immersion of the conducter under test of 
at least 60 consecutive hours. All lines shall be tested 
for insulation resistance immediately after completion 
in the subway, and daily thereafter for a period of one 
month and thereafter at least weekly. A conductor 
shall be tested for insulation immediately after any 
new connection with. addition or repair to, or altera- 
tion of any sort, in said conductor is made, and also 
whenever any other conductor is placed in the same 
tube; conductors conveying currents of less than fifiy 
(50) volts electro-motive foree are excepted from this 
rule. 

7. All tests and determinations called for by these 
rules shall be made by parties owning or controlling 
eonductors. Duly authenticated records of the results 
of such tests and determinations within 24 hours after 
the completion of the same, shall be filed with the sub- 
way company, which shall have power to verifly or 
repeat such tests or determinations at their discretion. 

8. All conductors shall be placed in the subways by 
lessees, under the immediate supervision of a repre- 
sentative of the subway company. No person shall 

have access to the subways nor to any manhole, nor 


for any damage whatever to persons or property due to 
the existence or employment of the subways or the con 
ductors therein or any apparatus connected therewith. 
The subway company, will, however, use every reasona- 
ble precaution to prevent damage from any cause within 
its control, 

12. The subway company reserves to itself the right to 
add to or amend these rules from time to time as may in 
its judgment be necessary, subject to the approval of the 
Board of Electrical Control. 

We desire to acknowledge our indebtedness to 
Mr. JoserH P. Davis, Consulting Engineer of the 
Electrical Subway Co., and to other officers of the 
company for information and assistance afforded us 
in preparing this article. Also to the National Con 
duit Manufacturing Co., for the use of the cuts il 
J ustrating the cement lined conduits. 
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The Deacon Water Waste Detector, 

Mr. SAMUEL S. STRANG has submitted to the 
Board of Aldermen of New York a description of 
this instrument and a statement of its working in « 
number of the large cities of Europe, containing 
some new data in regard toit. The ‘detector’ does 
not record the number of gallons of water consumed, 
as will be recalled from our previous description of 
the apparatus, but indicates the rate of flow at all 
times and shows whether the discharge is constant 
or intermittent, and this information is used to de 
termine,whether waste is taking place. At the risk of 
some repetition, which the merit of the device war- 
rants, we extract from Mr. STRANG’S description of 
the instrument and its operation the following: 


The detector consists of a hollow cone, having its 
small end upwards, and containing a composition disk, 
of the same diameter as the smal! end of the cone. A 
vertical spindle, attached to the upper suriace of this 
disk, is suspended by a fine German silver wire, which 
passes, practically water-tight, through a small hole in 
the top of the chamber, over a pulley, and supports a 
weight. This weight is so adjusted as to retain the 
disk at the top of the cone when the water is at rest. 
When any water is drawn through the detector, the disk 
is pressed downward towards the bottom of the cone, 
its position depending upon the amount of water pass- 
ing through the detector. By meane of a pencil at- 
tached to the wire the motions of the disks are recorded 
ou a diagram blank attached to a drum, which revolves 
by clock-work once in twenty-four hours. The opera- 
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tion of the apparatus isa counterpart to a steam engine 
indicator. 

It is obvious that when water is being drawn off for 
use,the rate of flowfrom minute to minute must be 
variable. This is shown onthe diagram by irregular 
vertical lines, from noon to midnight, and from 4A, M. 
tonoon, When continuous—that is, when preventable 
waste alone is taking place—the flow must evidently be 
uniform; and this eondition is indicated by a compara- 
tively uniform and horizontal line, from 1 to 4 a. M, 
only occasionally broken by verticai lines,caused by 
persons drawing water during the night. 

The detector is plaeed in a box under the sidewalk or 
roadway, either directly upon the main or upon a loop- 
pipe connected with the main, and so located as to re- 
eord the flow of water supplied to a certain district, the 
limits of which have been previously determined. All 
the water used in this district is drawn through the de- 
tector, andthe rate recorded, After a few diagrams have 
been taken, to show the ordinary rate of consumption, 
inspection is commenced. Every service-pipe is provi- 
ded with a stop-cock, which is accessible from the side- 
walk by means of an iron wrench. When this wrench is 
applied to the stop-ceock, the sound caused by water 
passing through the service-pipe can be easily cistin- 
guished, When no noise is beard with the stop cock fully 
open itis partly closed, and the increased velocity al- 
Ways causes a distinct sound, although the quantity of 
water passing the stop-cock may be very small. A night 
inspector begins his work about midnight, and testa, by 
means of his shutting-off wrench, each service-pipe. 
Ifhe discovers any flow through the service-pipe, the 
stop-cock is closed, and a note made of the time and the 
number of the house. He continues this operation 
through the district until about 4 a. M., when he re- 
traces his stepsand opens all the stop-cocks he had 
found wasting. During this time the detector is re- 
cording the consumption, and the diagrams show 
the amount of water wasted by each of the service-pipes 
that were closed, the time the inspector began and 
finished his work, and the time each stop-.cock was 
closed. The day inspector receives the night inspector's 
report, visiis the premises where waste was noted and 
ascertains the cause. 

This system is at work in upwards of 50 towns in 
Kugland, and is becoming much adopted in other 
countries, Nearly the whole of Bombay, with a popula 
tion of 800,000 people, is under the system. Mr. Krupp, 
the great gun manufacturer at Essen, has adopted it in 
his works. In Carlisle, where it has been in use for up- 
wards of 8 years upon a constant service for all pur- 
poses, the supply has been reduced from 42 galls. per 
head per day to 20 galls, and this bas been effected at a 
very small cost of application. [In Gloucester the supply 
has, under this system, been reduced in 18 months from 
47,000 galls. per day, first to 601,000 galls., and since to 
470,000 galls. per day for the whole population, and on a 
constant service system for all purposes. In one dis- 
trict of Birkenhead containing 303 houses the supply 
was, within 7 days of first fixing the detector, reduced 
from 42.2 galls. per head per day to 16.1 galls, per head 
per day, on constant service, ,and in another district of 
the same town 13 days after fixing the detector, the sup- 
ply was reduced from 39 galls. to 11.4 galls.per head 
per day. In Portsmouth, where the system has been in 
use, the supply to 60,000 inhabitants has been reduced 
from 41 galis.to 19 galls. per head per day, thus effecting 
ap actual saving to the water company of 1,320,000 galls. 
per day, The adoption of the system in Glasgow has en- 
abled the authorities to effect a saving of about 14 galls. 
per head per day in the detector districts. In Liverpool 
the whole city is under the system, there being over 200 
detectors in actual operation. In Boston, with the ser- 
vice of 75 detectors, it has made a saving of 47 per cent. 
in the supply in those districts of the city where it has 
been applied. Thesystem is now in successful opera- 
tion in England, Germany, Austria, Unite? States of 
America, East Indies, Japan and Australia. 

Imperial gallons, equal to 1} United States gallons 
are quoted above. 

In addition to this a table showing the effect of 
the introduction of the system in 25 towns has been 
prepared. The greatest saving was 24 galls. per 
head per day, equal to 60 per cent., while the aver 
age saving for the 2 towns was 44.6 per cent., 
nearly half of the consumption before the use of the 
system began. The total population under this sys- 
tem in 1884 is given as 3,811,213. The annual saving 
in the United Kingdom, where the population using 
the system in 1884 was 2,661,213, is stated by Mr. 
STRANG to be nearly $2,000,000. 

one oe — 

AN improvement on the Prony brake has been de 
scribed by M. E. MEYLASS, by which the pressure 
between the clampsis automatically adjusted to suit 
the irregularities in running conditions. When the 


whole system tends to revolve with the pulley, the 
pressure of the clamps is decreased, whilea tendency 
to move in the opposite direction tightens the 
clamps. 
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teenth Meeting of the American Society 
of Mechanical Engineers. 


(Continued from page 41.) 
Steam Excavators. 

Mr. WILLIAM L, CLEMENTS of the Bay City Indus- 
trial Works, begins by defining the term steam ex- 
cavator, and after a few general remarks concerning 
varieties, he says that in America the machine is 
almost exclusively used for railroad work, and that 
there are two primary types in use. The first of 
these can be readily taken apart and transported to 
some point difficult of access. The second is depen- 
dent upon railroads for transportion, being con 
structed with its own wheels, suited to standard 
gauge ;and it is the construction and working of 
this second machine which are discussed in what 
follows. 

In the construction of this class of machinery iron or 
steel is generally used in all principal parts. The Lody 
of the car, upon which is mounted the boiler, engine, 
and other machinery, is sometimes constructed of 
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per handle; and yet another, of using steam dircc: ; 
cylinder, the advance or retreat of the piston roq a - 
vancing or retreating the dipper. ; 


The mechanisms for slewing are often used wit) 
small double engine actuating a drum.winding a on, 
attached to a large sheave on the crane of the 1) 4 -));, 
This arrangement provides for perfect independes.. 
of the motions, and the crane may be slewed who 
other motions have ceased, which is often a necocs: 
Steam cylinders, with pistons attached directly op ;,. 
directly to the large sheave of the crane, are mor. « ; : 
cessful, as the loss by friction and wearing is much joc. 
and the motion of slewing much quicker, 


One of the most important parts is the chain druy 
actuating the dipper, and accompanying clutehos 
releasing it or putting it in motion. Since throu) 
this drum and its clutches the dipper is urged throug) 
the material and its contents hoisted and the dipyey 
again released, its very frequent use, together with th, 
shocks in hard digging, necessitate the most 
construction. 


care! 


Few of the many forms of drunis ayy 


clutches in use, withstand for any length of time ty, 
severe strains to which they are subjected. 


Tae fr 





Fig. 2-—Dipper Cylinder. 


wood, generally oak, but such construction cannot be 
recommended,if long and continued service is expected 
from it. It eoon fails toendure the work in climates 
of extreme dryness or dampness, and when thus sub 
jected, the alignment of the machinery, as well as the 
security of its parts, is lost. In well constructed ma- 
chines the car bodies are made up of I beams or 
channels securely riveted together, supplied with 
wrought-iron end sills,and with an iron frame through- 
out. 

Upon the car body is mounted the machinery for 
hoisting the dipper,consisting generally of a small ver- 
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tion clutch has many advantages; its use gives less « 
vere shocks, and the rapidity with which it may t 
thrown in or out of gear is most advantageous. But 
experience has shown that in this class of work and fo; 
this use the perfect friction cluteh is yet to be found 
They are found to wear rapidly, requiring constant at 
tention and repair, and the expense attending them js 
sometimes excessive. The positive cluteh was prob 
ably the first in use, and is still thought by many to ly 
the most effective, and to require the least amount of 
repair and expense, 

The question of chains for use in exeavator work is 
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Fig. 3.—Hoisting Drum and Clutch. 


tical or horizontal double eylinder engine, the boiler 
with its water tank, the mechanism for slewing the 
erane, and the chain spools, clutches,etc., necessary to 
operate the dipper and the crane. 

she erane is usually of simple construction, of iron, 
or in some machines wood, and is fastened to a post so 
as to allow it to swing on either side of the car at right 
angles toit. The post is firmly guyed and secured to 
the car body, as the substantial security of this post is 
necessary for good work witha machine. The dipper 
differs in shape and size, depending much upon the 
material it has to work in and the capacity of the ma- 
chine. Its capacity is usually from 1% to2 cu. yds. 

The operation of excavating requires the dipper to 
be thrust into the bank while at the same time it is 
raised. These movements require on the crane an ap- 
pliance to thrust the dipper into the bank in addition 
to hoisting. There are many methods of accomplish- 
ing this successfully; one, by means of an endless 
chain attachment from the engine on the car body, 
giving motion to a pinion through a clutch, and this 
pinion toa rack attachment, and that in turn to the 
handle of the dipper; another arrangement used is a 
pair of engines applied directly to the rack of the dip- 


also a most important one, Obviously it is desirable 
to use chains of as small diameter as possible, and with 
the introduction of steel chains, with their great work 
ing strength, theiruse became extensive. Experience 
bas shown from trials of American steel chains that 
they are not adapted for the service, In general, tle 
steel used for chain work possesses a low tensile 
strength, generally not exceeding 55,000 Ibs. per sq.in., 
a necessity for the perfect and easy welding of the 
links. This low grade of steel is found to wear excess- 
ively, the most carefully made and tested steel chains 
enduring service but for a comparatively short time: 
and while their adaptability for other purposes is un 
questioned, they are found to endure service a shorter 
time than iron chains of similar strength. With the 
steel chains at present available, the tested refined iron 
crane chain of sufficient strength is much cheaper aud 
more durable. For the most severe work a chain whose 
working strength is double that which is ordinari|) 
brought upon itis required and the larger the diameter 
of the iron, the more durable it is, 

The cranes, receiving the sifocks and strains incident 
to digging, were in the earlier machines constructed of 
wood. The have not the durability, are cumbersome. 
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and with modern designs are not used, but a secure 
and firmly braced and tied framework of channel and 
T iron receives and transmits the strains. 

The design of the dipper is of importance, its shape, 
size and strength depending upon the material in 
which it is to be worked, Its shape for soft and ten- 
acious material necessitates the mouth being of smaller 
size than the bottom, preventing in a measure the ad- 
hesion of the material to its sides. For hard digging 
in cemented gravel or boulders, no such provision is 
necessary, and the strength of the dipper itseif to- 
gether with the teeth then used for cutting the mate 
rial, is of first importance. But even with the best of 
construction, their severe use prevents any extended 
life, and repairs are frequently necessary. 

With all the machinery necessary forthe operation of 
a steam excavator, the quantity of steam used is con 
siderable, and therefore the design of a boiler suitable 
for this service has been a difficult work. For an ef- 
fective and compact portable boiler, the locomotive 
design, with its horizontal flues and internal fire box, 
is not excelled; but such a design, of suitable steam- 
generating capacity, occupies too large a floor space on 


shortening the flues and carrying them below the water 
lavel 

The details so far given 
particular machine, but apply to portable « 
ecavating machinery in general. To be 
it is the purpose to diseuss the preduction of a success 
ful maker who has had many years of experience, and 


been confined to no 
team ex- 


apecific, 


have 


more 


whose design is eminently successiul, being in con 
stant use on the largest and best railroads in the 
country, 

This exeavator, shown in Fig. 1 performs all its 


motious by steam direct without intermediate gearing 


exeept that for hoisting the dipper and propelling it- 
self, 

In the crane is mounted) acylinder directly connected 
with the and the 
handle, whieh takes steam on ocither sice of a 


The dipper can thus be 


dipper through its piston rod dipper 
piston 
through a trunnion bearing. 


thruatin or out at wiil. 


The operation of digging ia a combination of a thrust 
to the dipper by the piston rod of the steam cylinder 
and the raising of the dipper by the hoisting engine. 
While the attendant, operating the swinging and en 
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thevar. In general, with portable excavating machinery 
the upright boiler is used, although this type has but 
littlato recommendit. It is far from economical in its 
working, and is dificult to construct so as always to be 
tight. 

It may be said that the question is never raised as to 
how eeonomical in fuel are the boilers for these 
machines. There is no opportunity, working where 
they do, and under very unfavorable conditions, to 
develop the problem of saving in il, waste, or supplies, 
where the order from headquarters is to work the 
machine constantly and keep notrains waiting. The 
boileris used tothe limit of its capacity, fuel is econ- 
sumed with a forced draft, and with no storage for 
steam; as much fuel is used in one day as would in the 
same period with careful working, operate a boiler with 
proper settings of three times the capacity. 

For safety these boilers should never be made of 
otherthan the best flange steel or iron, and accidents 
have often occurred through the ussof the cheaper and 
more defective material. In consequence of the neces- 
sary hard work to be done, the ordinary types endure 
the service but a short period, With strong firing the 
upper portion of the vertical flues, left unprotected by 
water, soon becomes injured, and then the connections 
with the upper head will leak. To remedy this, all 
boilsrs of the vertical type should bave submerged 
flues, with the accompanying smoke chamber, thus 
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Fig. 1.—Steam Excavator, Bay City Industrial Works. 


gine levers, regulates the angle and height of the dip 
per, the dipper cylinder varies the radius, and places 
the mouth at a proper angle in the cutting, thrusting 
the dipper into it while the engine is ranning. 


The erane slews through an angle of 200°, and this 
movement is affected by two wire ropes, one on either 
side, attached to the erane sheave, which revolves 
about the crane post. These wire ropes are also 
directly connected with the piston rods of two steam 
evylinders in the top ofthe ear. Steam is given to the 
front of the right-hand pistcn if slewing to the right ia 
to be accomplished; to the left-hand, if slewing is to 
the left. The exhausts from these cylinders are so 
arranged for economy in steam that the exhaustion of 
one eylinder is partially the supply of the other. To 
render the motion uniform, the backs of these pistons 
are connected by a wire cable, which always keeps the 
sheave ropes taut, 

Provision is made through a pinion on the engine 
shaft and a gear working into it under the ear, for self- 
propulsion. This enables the excavator to make its 
way through a cutting without the assistance of a loco- 
motive. 

The stability of the excavator in operation is in- 
creased by an iron transom beam provided with screw 
jacks, which levels the car and renders its working 
easier. 


Safety attachments, allowing the crane to be slewed 


ment gives a strong 


and the dipper to be raised only to fixed points, and an 
automatic attachment for uneclutching after the mate- 
rial is delivered in the ir. greatly assist the operator, 
and are essential for the preservation of every machine 


of this class 


The arrangement for thrusting the dipper ont of o1 


into the cutting is simple and effective. Fig 2. repre 
sents the dippercylinderwith ita piston and piston rod, 
which is attached to the dipper bandle, which in turn ia 
bolted to the side arms of the dipper, as shown in Fig. 1. 
Steam is admitted through the trunnion bearing on one 
side, and the exhaust tak: place from the other The 
steam ports are arranged Very similar to those of an 
engine eylinder with a sliding valve, except that the 
valves are arranged about the center, and a mosement 
of tbe hand wheel in any dire*tion opens the valve and 
mimits steam to either ide of the piston, while the 
opposite port is open to the exhaust. Such an arrange 


and steady motion 


to the dip 


per 













The hoisting 
with double eylin- 


and is very quick and easily controlled, 
engine, consists of a amall engine 
ders, geared from the engine shaft to a spool shaft on 

which is placed the chain drum for hoisting the dipper. 

The engine bas two eylinders, 4 in. 19 in., and is sup- 

plied with a link motion for use in the self-propulsion 

of the car, and is made to operate at a speed of 460 revo- 
lutions per miunte. 

Fig. 3 representa the drum and e The clutch is 
looge on the shaft and has a heavy side disk,into which 
are fitted about the center several hard steel pockets 
which receive the clutch pins. These steel clutch pins 
pass through the enlarged hub of the large gear wheel, 
actuated by the engine pinion, and keyed to the 
shalt, and upon the pins being thrust through the hub 
clutch into the steel pockets of the drum disk. The 
shaft is hollow and receives a pin which operates a 
loose disk to which the steel pins are fastened, and 
with the connection of the shaft pin, the operator may 
easily raise the dipper, or by disengaging the clatch 
lower it:—a too rapid downward motion being con 
trolled by a friction stop brake, operated by the foot of 
the attendant. The rapidity of operation is dependent 
to a great extent upun the experience of the operator. 
With a good workman the average number of dumps is 
about one a minute. 


lutch. 


An upright boiler is used, 
8 ft., outside diameter 4 ft 


its total height being 
3 ins., containing 169 
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small tubes 3 ft. 6ins. long, and having a fire box 
3 ft. 6 ins. in diameter and 2 ft. deep. 

Details as to some other appliances of minor im 
portance, which we omit, complete the description 
of the steam excavator. 


The Displacements and The Area-Curves of Fish. 

In this interesting paper Mr. HARRY DE B. Par- 
SONS gave the Society the results of several years’ 
careful study of the lines of fish, with the ultimate 
object of comparing these lines with those of the 
best designed ships of the present day. 

Seventeen fish, most of them of well known spe- 
cies common to North American waters were care- 
fully measured either from nature or from models 
in the National Museum at Washingtan, the differ 
ent sections plotted, and then their areas found 
with a planimeter. 

The length of the fish, that is the extreme length 
from the tip of snout to the tip of the caudal fin, is 
reduced for purposes of comparison, to 10 ins. in all 
cases. Curves are constructed by laying off ordinates 
representing the areas taken to the same scale as 
the line 10 ins. long representing the length, and 
using this line as the axis of abscissas. 

The curves constructed in this way show a 
marked similarity. The point at which the greatest 
cross section occurs is the same in all cases and is 
found at a distance from the snout equal to 36 per 
cent. of the total length. Whatever dissimilarity 
does occur is found in the part of the curve between 
the tip of the snout and the maximum section, 
called the entrance; the run, including all of the fish 
from this section to the tip of the tail is the same for 
all the specimens, being a smooth curve, convex up- 
ward nearest the snout and concave upward near 
the tail where it tapers off to great finenessfand 
finally becomes tangent to the axis of reference. 

The importance of the fact that the maximum 
area is always found at the same relative position, 
36 per cent. of the length of the fish from the snout, 
will appear when we observe that it is true for 
cetacea as well as fish, while the specimens vary in 
length from 1 ft. to 30 ft. There seems to be no 
definite relation between the greatest area of cross 
section and the speed of the fish, or between the 
displacement and the speed. There is no doubt that 
the greater the displacement the more powerful the 
fish, but this does not necessarily mean greater 
speed, 

The mid-fish cylinder apefficients of fineness—the 
coefficients by which the volume of a cylinder whose 
section is equal *o the maximum section of the fish 
and whose altitude is the length of the fish must be 
multiplied to give the volume of the fish—are very 
nearly the same in all cases, the average value being 
0.476. 

A composite curve is constructed by taking the 
average of the sections at corresponding points on 
the different fish and using these averages as ordi- 
nates for the new curve. This, of course, will apply 
to no particular fish, but the law governing this 
curve will be the general law to which the individual 
specimens approximate. 

An examination of all the curves shows that the 
runs, or curves, of the after bodies bear a stronger 
resemblance to each other than do the curves of the 
fore bodies. The latter may be divided into three 
groups, one having a ‘‘ full”, another a “hollow ”’, 
and the third a “straight”? entrance. The average 
curve is a close approximation to the straight type. 

It appears that those fish especially noted for 
strength of head and jaws belong to the class having 
full entrance, while those depending on speed of 
locomotion for safety belong to the class having 
hollow entrance. 

For a fish to pass through the water entirely with- 
out shock it would be necessary for the curve of 
areas to be tangent to the horizontal axis at the 
snout. This fineness of entrance cannot, of course, 
be realized, the average angle being about 40°. 

The fineness of the run is much more noticeable 
permitting the water displaced by the maximum 
cross section to come gradually to rest. 


An Electric Speed Recorder. 

The method of recording speed described in this 
paper by GEo. H. BARRUS, is by no means new, but 
has many points of excellence. The records consist 
of two parallel lines of short dashes, one for time 
and one for revolutions, made upon a paper ribbon 
which is moved by clockwork at the rate of 2% ft. 


per minute. A dash is made on one line every revo- 
lution, and on the other every half second. The 
record appears to be reliable to x of a revolution, 
and the instrument operates satisfactorily at a speed 
of 300 revolutions per minute. 

The record of a test made to determine the rapidity 
of action of the governor of an engine when starting 
from a state of rest and attaining its normal speed 
shows the utility of the device. The record shows 
the number of revolutions made every 2 seconds 
throughout the test. For 20 seconds the engine ran 
normally, the average number of revolutions per 
2 seconds being 8.7. Then the throttle was shut, 


and the speed decreased in 15 seconds to 5 revolu-| 


tions per 2 seconds. The throttle was then reopened 
fully, and the speed recorded for the 4 succeeding 
intervals of 2 seconds was 6.1, 7.4, 8.8, 8.7. 

In connection with this paper we may note from 
personal experience that to measure very small in- 
tervals of time electrically it is absolutely indispen- 
sable to have a double parallel record of the kind 
above described, one from a seconds pendulum or 
other chronograph, and the other the time records it 
is desired to make. It would appear as if a simpler 
method would be to regulate the feed of the paper so 
that the time intervals could be read off by scale, 
but without some very elaborate apparatus to 
secure uniformity of feed it is quite hopeless to 
attempt this. No doubt such apparatus might be 
designed, but it would necessarily be so complicated 
that it is far cheaper to have the double record, as 
well as more certain. 





The Best Form of N: ozzles and Diverging Tubes. 


Mr. A. F. NAGLE, in his discussion of this subject, 
said that nozzles should be so designed that the ac- 
celeration remains constant throughout the length 
of the tube. In astraight taper nozzle the fluid is 
subjected to the maximum acceleration at the in- 
stant it leaves the nozzle, and the result is a break- 
ing and scattering of the fluid. In properly designed 
nozzles the diameter decreases less rapidly as the ex- 
tremity is approached, giving for a longitudinal sec- 
tion two curves convex toward the axis of the 
nozzle, the convexity increasing as the distance from 
the small end increases. The outside of the tube 
would appear concave, but only very slightly near 
the extremity. 

The conditions are reversed with diverging tubes, 
the object being to subject the water to uniform re- 
tardation. The tube is concave outward and the 
concavity is greatest at the smallest part of the tube. 
Theoretically, with a diverging tube of proper form 
and no fluid or surface friction, a perfect vacuum 
can be obtained with any appreciable head of water. 
Experiments made with BROWNLIE’s tube gave a 
vacuum of 31.1 ft. with a head of only 6 ft. The 
FRANCIS tube, a much more perfect form, gave a 
greater vacuum with the same head, but experi- 
ments were not made with this tube with heads 
greater than 1*¢ ft. 

snares a 


The Principles of a Just Railway Manager. 


We extract the following from the admirable ad- 
dress of President STRONG, to the stockholders of 
the Atchison, Topeka & Santa Fé, at the annual meet- 
ing held last week at Topeka, Kan. There is every 
reason to believe that the excellent principles laid 
dewn by Mr. STRONG are not empty expressions of 
sentiment, but are to a great degree exercised by the 
men who control the affairs of the Sante Fé Com- 
pany. Of the contrast between such management 
and the too common method of running a road in 
the interest of stock operating and railroad wreck- 
ing schemes, it is not necessary to speak. 

During the past 5 years the number of our stockhold- 
ers has more than doubled, and at this meeting 13,925 
stockholders are entitled to vote, The increase since 
our last annual meeting has been over 33 per cent. No 
railroad company in the country with the possible ex- 
eeption of the Pennsylvania has, I think, so large a 
number. Many of our holdings are in small amounts; 
investments which in numerous instances represent 
the savings of years of toil. In other cases trust funds 
dedicated to charitable uses have been invested in cur 
securities. The great aggregate of ownership of this 
property is made up of such holdings as I have men- 
tioned. 

It isasource of enormous strength to the company 
that it is so. and yet itis hard to express the weight of 
responsibility which this fact adds to those who are 
ealied to the administration of the company’s affairs. 
No management can hope to be free from mistakes 
and errors in judgment, but the officers and and di- 


rectors of this company are under the most solemn ob 
ligation te be faithful to their trusts. They are not 
permitted to forget that they represent interests which 
are as sacred as any business interest can possibly be. 
I speak from personal knowledge when I say that the 
directors, in carrying on the extensive operations of 
the past, and planning and perfecting the system you 
now control, have never failed to recognize that they 
are trustees for you, and custodians of your interests. 

I have been led to speak of the relations which should 
exist between those who own and those who administer 
property interests by the fact that since our last meer 
ing the subject has been frequently forced upon my at- 
tention by the exigencies of the work we are carrying 
forward. You are familiar with the conditions that 
existed in railway operations; the sharp competition: 
the strained and often bitter relations between com. 
panies and their employés. These subjects are eon- 
stantly pressing themselves upon thoughtful minds, 
though perhaps very little progress has been made in 
bringing them to a proper solution. 

Railway companies are often charged with an inex- 
eusable tendency to combine with each other for ad- 
vancing railway interests, for destroying competition 
and for various improper purposes. Whatever ground 
there may be for such assertions, one fact is certain 
There is no moneyed interest in this country which is 
so hard to unite in a common plan or policy as railway 
companies. If the tendency to combine is strong, the 
tendency to self protection is stronger. 

In the recent strike on the Western roads the public 
were soon made painfully aware that most of the com- 
panies were striving eagerly to protect themselves, 
while entirely ind:fferent as to what should befall their 
rivals. This is, perhaps, but natural, and to a certain 
extent desirable, for it is a condition of succe:s in busi- 
ness affairs that each factor must look to its own 
interest. But I wish the time might come when rail- 
road companies would act upon the principle that they 
are not entirely rivals, but the servants of a common 
master—the public. I deny the right of a railway com- 
pany, as I do that of labor organizations, to punish the 
public for the sake of punishing a rival, or advancing 
its own apparent interest. Growing out of the labor 
troubles, as you are aware, a strike was inaugurated 
over nearly the whole extent of our systems, and it was 
astrike which confessedly was not aimed at us, but at 
another company. 

I feltat the time,as did all our officers who were 
ealled to deal with it, that those who had entered into 
it did so generally with reluctance and that those who 
were actively encouraging it vere misled and deceived 
asto the true situation. The course pursued by the 
management of our company was one which I am glad 
to say received the sanction of public sentiment in 
Kansas and throughout the country, and happily re- 
sulted in aresumption of work by the engineers and 
fireme. after a few days from the time the strike began, 

It is a curious illustration of the unnatural conditioa 
into which our industrial relations have fallen that the 
engineers and fireman who stopped work were in al- 
most every case at heart faithful and loyal friends of 
the company. Many of them had been in t 1e service for 
years and had attested their fidelity to the company in 
many ways, and yet, so strongly were they devoted to 
the organization of which they were members, that they 
engaged, though unwillingly, ina movement which in- 
flicted very heavy loss upon the company, great incon 
venience upon the public, and which could not by any 
possibility do any harm to the particular company 
which they sought to reach. 

The facts are full of material for reflection. But they 
do not by any means constitute a valid objection to the 
organization of labor for its own protection. They sug- 
gest with startling emphasis the idea which I have al- 
ready mentioned—the great responsibility which rests 
upon those to whom are entrusted interests other than 
their own. 

Wise leaders, honestand intelligent counselors, 
working with and for the welfare of the workers in any 
branch of industry can and do accomplish much for the 
advancement of their members. But a demagogue ts 
as bad one place as another; wherever he is he does 
harm. But in my judgment the interests of the engi- 
neers and of the companies they serve as well also of 
the public whoare primarily most concerned, have been 
and will be promoted by maintaining the organization 
and following the just, fair and conservative policy 
which has generally characterized the order, 


After all, the interests of the company and its em- 
ployés are identical. Justice, fair,manly and straight- 
forward dealing between the two should be the in 
flexibie rule, for these are the true conservators of 
harmony—the only true promoters of success. When 
controversies arise the moral advantage of being right 
outweighs a!l other considerations. 

lt is my intention so long and to such extent as you 
may confide your interests to me, to so conduct the 
affairs of the company as to deserve the good will of 
our employés and of our patrons, and I have no fear 
that in the long run we shall fail to receive it. Icon- 
gratulate you, gentlemen, upon the showing made in 
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the annual report. The year has been an exceptionally 
trying one for all railroads in the West. But our 
exbibit is a good one and our prospects as far as they 
ean be foreseen are encouraging. The work of con- 
struction is well on toward completion and it has been 
done in the best and most satisfactory manner. 

Ce ee 


THE new basin, canal and shell road, a route to 
New Orleans owned by the State of Louisiana, ac- 
cording to the Governor’s message, has been success~ 
fully managed. Notwithstanding the facts that a 
storm last October cost the canal $20,000, that it was 
in bad condition when the State secured it, and that 
all repairs must be paid for from the revenues, it 
has been kept in tolerable condition. To do this re- 
quired within the last year the dredging of 30,000 
cu. yds. of earth and building of 100 ft. of revetment 


at the mouth of the canal. 
—— EE 


The Dailey Automatic ‘‘ Cut Out’ Switch 








There is aclass of accidents of which almost 
every one can recall a serious example, caused by a 
car, which had been left upon the siding, getting 
out upon the main track either by the action of 
d, or of gravity, and being struck by a passing 
Several of the worst disasters on record have 


Fig. 2. 


win 
train. 







General Plan. 
Fig. 2. 
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be. The device illustrated “interlocks ”’ the derail- 
ing switch with the main head-block, so that no 
extra time is required, and the side track is necessa 
rily protected whenever the switch is right for the 
main track. The greater safety and convenience of 
such ‘an arrangement is obvious. 

The device consists of a movable section of rail 
inserted in the side track, rigidly held to its place, 
while the switch is set for the siding, but so ar- 
ranged as to break the track, or in other words 
“ eut out” the siding when the switch is set for the 
main track. 

Its operation is controlled absolutely by the move 
ment of the main track switch, and the device is 
thus automatic in its nature. 

The way in which this is done is clearly shown in 
the cuts, ‘the motion being transmitted from the 
main switch to the “cut out’? by means of bell 
cranks and a line of 1'{-in. gas pipe carried on suit 
able sheaves. Fig. 1 is a general plan, a part of the 
track being cut out. Fig. 2 shows the essential por- 
tion of the apparatus in detail, the movable rail, 
about 4 ft. long, sliding on a plate, which supports 
it for its whole length, and which plate is at its 
ends bent over, as shown clearly in Fig. », 
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The Dailey Automatic ‘‘Cut Out’’ Switch. 


resulted in this way, while minor accidents often 
accompanied by loss of life, are of frequent occur- 
rence. The Legislatures of several States have 
passed acts compelling the railroads to adopt some 
device for effectually blocking the side tracks and 
preventing cars from becoming misplaced in this 
way, but it is still rather the exception than the 
rule for them to be used. When they are used, 
the more usual type is simply an independent stub 
switch head-block without any lead and only at- 
tached to one rail, to derail the wild cars. This, if 
properly thrown, is an effectual protection, but it 
takes extra time to throw it, and it is for obvious 
reasons likely not to be thrown when it onght to 





form a chair to receive the ends of the raain rail. 
As these bent portions are not wide enough toreceive 
the rails in their normal shape, the flanges of the 
rails are cut off for a short distance, as may be seen 
in the cut. A short wing-rail is spiked to the ties 
for the purpose of guiding the wheel away from the 
main track after it has been derailed, as will be seen 
by Fig. 1. Other features of the engravings explain 
themselves. 

As above stated the ends of the fixed rails are car 
ried by a heavy iron plate, which receives their re 
spective bases, these being properly shouldered by 
the section men before the plate is put in place. 
The base-plate serves the double purpose of (1) form- 





ing a rigid support forthe “cut out” rail in which 
ever position it may be, and (2) firmly holding the 
connecting rails in place, preventing any interfer 


ence with the proper working of the “ cut out’ by 


creeping, whether from expansion or any other 
cause. 
It will thus be seen that the side track is auto 


matically broken, except at such times as the main 
switch is set for the siding, rendering it practically 
impossible for side-tracked cars to get in the way of 
the main line. They 
the curve. 


are derailed on the outside of 

There is another class of accidents of which many 
occur every day, and which cause a good deal of de 
lay and expense, although they are rarely of suffi 
cient importance to attract public attention, caused 
by a side-tracked car not being quite far enough on 
the siding to clear the main track. The device illus 
trated would be a great safeguard against such acci 
dents, as it will be seen that the switchman cannot 
leave the main switch till the last car has passed the 
‘cut out’, thus always keeping the line clear 

The Michigan Central Railroad has, after suitable 
trial,already put in a large numberof these cut-outs 
and intends to equip its entire line with them as fast 
as possible, we are informed, at points calling for 
such protection. 

The device is manufactured by the Sheffield Vele 
cipede Car Co., of Three Rivers, Mich 
furnish any road with a “ 
on trial. 


. Who offer to 
cut out’ at small expense, 


- A 
The Channel Tunnel, 


A special meeting of the proprietors of the South 
Eastern Ry. Co., England, was held recently to ap 
prove of a bill toauthorize experimental works for a 
tunnel beneath the Straits of Dover, to be main 
tained and continued, and for other purposes, 
EDWARD WATKIN, Chairman, stated 


Sir 


The proprietors had authority to spend $100,000 in 
order, in concert with the Northern Railway Company 
of France, to construct a tunnel under the Channel: 
but that work was hindered and not yet accomplished. 
They had found by their experimental borings the grey 
chalk, and were able to cut through it with the seau- 
mont machine, and their shaft had penetrated 2.300 yds. 
The same amount of work had been done on the 
French side. The Board of Trade had obstructed their 
proceedings: and the works had now been standing 
about 4 vears. In that neriod, however. they had feund 
that the grey chalk stood every test to which it had heen 
exposed. At the present the Tunnel Com- 
pany was boring inthe expectation of obtaining eon] 
and if they were sueceeseful, it wonld he an immense 
advantage to the proprietors. If the hope was no 
realized, *t would not have eost the proprietors one 
shilling. With regard tothe finances, every renny up to 
the present had been naid by the Channe! Tunnel Co.. 
and they must also remember that thev had already re 
ceived a present fromthe company of #10¢.000in fully 
naid up shares. They expected onposition, of course 
but it would be the whole Parliament which wonld 
hereafter decide, and they were having an in- 
ereasing number of adherents in the House every 
year. With regard to the general poliev of the tunnel. 
he reed a long communication from Col. Hoater, of 
Liovd’s, dealing in acomprehensive way with the ad- 
vantages of such an undertaking, which the chairman 
said he intended publishing. In illustration of the 
value of such a work, he maintained that when a few 
years ago it was announced that the tunnel was to ha 
made, a house fin the City acquired at onee $1,500,000 
worth of South Eastern atock. If they did not eonetruet 
the tunnel someone else would. of that he wae positively 
certain, and it might he that if the London, Chatham & 
Dover Rv. Co. got hold of the scheme it would make an 
immense difference in the value of theiretock. Ifthe 
tunnel were constructed it would increase the traffle of 
the company tenfold. He hoped the proprietors would 
unanimonsly approve of the Bill he submitted. 

Mr. BRANCH opposed the proposition, saying that the 
work had heen condemned bv 9 special committe> 
by Government engineers in 1889. He designated the 
motion asan impudent proposal for the henefit of an- 
other company, and was of opinion that the money 
wh'ch might be snent would be illegally spent. The 
ebairman stated that the company merely wished to 
keep control of the scheme. 

On being put tothe vote there appeared ten dissen- 
tients only, and as no onedemanded a poll, the motion 
to approve the Bill was declared passed, 

ll 

THE contract for laying the track on the famous 
Red River Valley Railrc ad has heen let to J. D. Mc 
ARTHUR, of Winnipeg, at $200.98 per mile, 
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Internal Friction of Non-Condensing 
Engines. 

The results of two very complete series of experi 
ments on this subject were summarized and dis- 
cussed ip a paper by Prof. THURSTON, presented to 
the Society of Mechanical Engineers of which we 
make the following brief abstract. 

The experiments were undertaken to determine 
whether the increase in internal friction which, ac 
cording to DE PAMBOUR and other standard writers, 
takes place when the load is increased, is sufficient 
to be of any practical importance. 

Prof. THursToN referred to @ previous paper in 
which he had drawn the conclusion that the friction 
of the better class of high speed engines is practi- 
cally constant, and independent of the load for any 
given speed. The total resistance varies with the 
speed and steam pressure, and can be taken equal to 
the sum of the net work of the engine and the fric 
tion of the parts of the machine itself. The follow 
ing experiments, made with an engine with 6 in. 
cylinder and 12 in, stroke, by means of a brake 
dynamometer, corroborate the conclusions before 
stated. 

In the first experiments the throttle was wide 
open, the brake was loaded until the speed was con- 
stant and then the observation taken. The range of 
friction horse-power was from 0.887 at 48 revolutions 
per minute, to 2.489 at 315 revolutions per minute, 
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the brake horse power at these speeds being respecti 
vely 2.502 and 11.182. In the next experiments made 
with constant cut-off at ', stroke, no governor was 
used, the speed being regulated by the throttle 
valve. 

At 20‘¢ revolutions per minute the brake horse- 
power was 0.369 and the friction horse-power 0.08 ; at 
215 revolutions the brake horse-power was 8.97 and 
the friction horse-power 1.68. These and other trials 
showed that for this engine the friction horse-power 
increased with the speed and could be found approx- 
imately by taking 0.008 of the revolutions per 
minute. The irregularities in the second series of 
experiments show that the method of distributing 
the steam and applying the load must have an im- 
portant influence on the magnitude of the least fric- 
tion of the engine. 

In order to determine what influence the method 
of steam distribution had upon the law of variation 
of internal friction another series of experiments 
was undertaken, in which the automatic cut-off gov- 
ernor was replaced by an ordinary throttling gover- 
nor. The difference in action is important. The 
first governor adjusts the valve and varies the point 
of cut-off with the result that when the engine is 
running light the work is almost entirely done at 
the beginning of the stroke, where the efliciency of 
the machine isa minimum. In the throttling gov- 
ernor the point of cut-off remains unchanged and 
the amount of work done is regulated by varying 
the initial pressure. 

The friction horse-power varied from an average 
of 1.31 at cut-off to 1.55 at ‘, cut-off. The brake 
horse-power developed was 5.54 at 4 cut-off; 11.07 at 
4 cut-off; 12.60 at %¢ cut-off and 17.40 at 4y cut-off. 
The boiler pressure ranged from 85 lbs. to 95 lbs. 
The percentage of total power developed which was 
expended in internal friction when the engine was 
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working most economically at each of the various 
points of cut-off was: Cut-off ‘<, 17.8 per cent.; cut- 
off ‘4, 11.6 per cent.; cut-off 3¢, 9.2 per cent.; cut-off 
‘og, 6.2 per cent. 

In the accompanying diagram the results of these 
investigations are shown graphically by curves 
plotted with the net horse-power as abscissas and 
the corresponding amount of friction in per cent. of 
that power as ordinates, It is apparent that these 
curves are approximately parabolic, and, therefore, 
the internal friction is constant. If the results 
were plotted with the internal friction as ordinates 
and the total powers as the abscissas a line parallel 
to the axis of abscissa would be obtained. 

The final conclusion is that the internal friction 
in engines of this class is practically constant, when 
the speed is constant, for all loads; and that the 
variation in friction, due to variations in the load, 
in the train for transmitting the work of the engine 
is inappreciable, in comparison with variations 
due to efficiency of lubrication. It is evident that 
there is decided economy in running an engine as 
heavily loaded as possible, and that a throttling 
governor and light loads means serious loss and 
small efficiency. General experience indicates that 
it isnot economical to cut off earlier than one-fcurth 
with these pressures. e 
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An English View ot our Public Works 
Management. 


Engineering publishes a long and sympathetic 
editorial in regard to the movement for the or- 
ganization of a Public Works Department,, point- 
ing out, in regard to the ‘‘extraordinary feature” 
that military men have controlled such works in 
our unmilitary country, that with the exception of 
England every government of importance main- 
tains an engineering service for the purpose of car- 
rying out the works which are held to be matters 
for the State to attend to, and that even in Germany 
and France the constitution of such service is es- 
sentially civil, while in India, where from motives 
of economy military engineers are largely utilized 
in the Public Works Department, the administra- 
tion is civil, and prizes are divided between the 
two elements of the service, both officers and civil 
engineers being capable of holding the higher posi- 
tions, 

It then adds : 


It is impossible not to sympathize with the desire of the 
American engineers to see the public works of the coun- 
try carried out ina better manner than at present. The 
employment of military engineers for such projects was 
probably very defensible at the time it was commenced, 
and possibly for long afterwards. They were systemati- 
cally educated at an academy kept up at the Government 
expense ata time when there were few other facilities 
for engineering instruction in the country, and no doubt 
their scientific attainments were superior to those of the 
average civilengineer, It is true that a good deal of their 
period of study must have been taken up by purely mili- 
tary matters, but in spite of this they acquired a know!l- 
edge of science and the principles of construction, which 
prevented them going far astray, even when commis- 
sioned to undertake work outside of their special experi- 
ence, The days of specialism had scarcely arisen then. 
Now, however, each department of engineering has be- 
come highly organized, one man taking this department 
and another that. The all-round man is dying out, and 
the military engineer, who is equally ready to build a fort, 
bore a cannon, construct a railway, or canalise a river, 
finds that his work will not stand the criticism of those 
who profess to do only one of these things. Modern en- 
terprises become so vast that it is imperative they should 
be conducted with all the skill which comes from long 
training and exhaustive study of a particular subject, 
and hence the petty economy of utilizing the time of the 
soldier during periods of peace ceases to be worth con- 
sideration. 

But if it be important that the engineer of a project be 
amanof great experience, it is far more important that 
the ends which the undertaking is designed to attain, 
should be commensurate with the expense, and should be 
as wide-reaching as possible. This is a result which we 
endeavor to secure here by leaving all such to private 
persons, who are supposed to be the keenest guardians of 
their own interests. But in America this method is im- 
practicable in many instances, especially as regards water- 
ways, and hence the necessity of providing a technical 
tribunal to decide on the merits of all plans, and to under- 
take the responsibility of their execution. This is what 
we do ourselves in India, and what is done by all the great 
Continental Governments, and it is only a question of time 
before the same method is adopted in the United States. 
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Hydrographic Service in Prussia, 

The Prussian Government began in the year «| 
1886 to make a regular and systematic investigation 
into questions concerning the flow of water in 
rivers on an extensive scale. They covered mainly 
observations of the height of water along the cours: 
of the rivers and a measurement of the discharge a: 
such points, and also a determinacion of the be 
havior of the river during the floods, the characte: 
of the flood waves, etc. 

With these data it is intended to make careful 
examinations into the relations between the precip 
itation and the flow of the streams at all times and 
to carefully note the physical characteristics of th 
water-shed such as area, slope, and of the river 
itself, such as its fall, the character of the materia! 
forming the bed, the number and height of dams 
and other artificial works, the form of the cross se 
tions of the river. This large work made it necessary 
toestablish a special Hydrographic Bureau in each 
of the provinces, under the direction of the Depart 
ment of Agriculture. The collected material is to 
be turned over annually to the Secretary of this De 
partment who subsequently directs the manner in 
which it is to be utilized, 

The thoroughness with which this kind of work is 
usually done in Prussia will insure the collection of 
most valuable material for hydrographic science. 
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CORRESPONDENCE. 


The Location Through the Rocky Mountains 
of the Canadian Pacific Railway, 


NEW YORK, May 14, 1888, 
EDITOR ENGINEERING NEWS: 

Having seen a communication in the Proceedings 
of the Engineering Society of Michigan for Febru 
ary, 1885, a report from Mr. F. P. DAvis, C. E., re 
garding the location of the Western Division of the 
Canadian Pacific Railway, in which it is assumed 
that in compensation for the very heavy gradients 
adopted there, together with the sharp curvature 
involved, a saving of 90 miles in distance is thereby 
effected over the location made through Yellow 
Head Pass, and being doubtful as to the accuracy of 
that figure, and having seen no explanation given, | 
have examined the distances by both lines between 
common points. 

Taking Selkirk on the east and Kamloops on the 
west, (the remainder beingcommon portions of both 
lines) I find in this intermediate space a difference 
of only 46 miles or a little over one-kalf of what is 
claimed. 

By the Canadian Pacific Railway time table, Sel 
kirk is 1402 miles from Montreal and Kamloops 2654 
miles, making in that space 1252 miles, and by the 
Fleming location, from Selkirk via Yellow Head 

2ass to Kamloops is 1208 miles or 46 miles against 
the latter route. 

The grade claimed to be finally obtainable on 
much of the shorter line is 116 ft. per mile with very 
sharp curves, and should the attempt ever be made 
to reduce the present grades to that rate it must be 
at a stupendous outlay and by carving out a road 
way on the faces of cliffs, hundreds of feet above the 
adjacent valleys, on rock slides (rock debris) cross 
ing the paths of avalanches and gorges for a space 
of about 100 miles, being for a distance of 150 miles 
on ground higher than Yellow Head Pass, and at 
the Kicking Horse Pass 1650 ft. higher, while at 
Roger’s Pass it is about 670 ft. higher, not to speak 
of the great depressions in crossing and recrossing 
the Columbia river. 

Apart from the extremes of rise and fall with their 
accompanying heavy grades, the greaterelevation at 
which the constructed line is placed must for all 
time intensify the evils due to climatic influences; 
leading to a vastly greater depth of snow, with its 
resultant snow slides and freshets, in comparison 
with Yellow Head Pass,which offers the most favor- 
able ground up to the 53° N. Lat. that could be had, 
as all reports or previous surveys concur in proving. 

By examining a map compiled by Mr. MARcUS 
SmitTuH, C. E., in 1878, the characteristics of that 


- country (for economic purposes),are carefully deline- 
aved, which shows that the present location, soon 
after leaving Oak Lake, is trending on the region of 
grazing lands, with a long stretch of it over a dry 
and still more barren country intervening, until 
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the grazing lands are again reached at the foot hills 
of the Rocky Mountains. 

The Fleming (Government) location took in much 
more of the arable country, pressing closely on the 
the more fertile regions and nearer the Peace River 
country, Where all the elements for successful hus- 
bandry liedormant. That it is a very fertile tract 
of country is now recognized by the construction of 
<eyeral lines of railways reaching out toward that 
region with the faith and assurance of beneficial 
results and with the certain knowledge that the 
hest means of getting through the mountains are 
yet open to them. When accomplished, these lines 
will remedy the blunders of the present erratic line, 
which is incontestably, from a practical and utilita 
rian point of view, the least serviceable that could be 
found in the whole range of territory at its disposal. 

The experience gained winter before last, when 
the line was virtually closed to traffic for weeks, if 
not a month, with a repetition of the svme last 
winter, though to a less degree, goes to prove that 
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(page 544 of “ Railway Location’) from which it 
appears that, taking the mean of a standard Ameri- 
can engine and a Mogul engine in working grades 
for effectual service, as between 52.8 ft. per mile and 
116 ft., the former has 2.08 times the value of the 
latter grade, viz: 


tons. 
Net load behind tender on 1 per 100 grade, or 52.8 ft. 


WORMS < 10.0 seccccncccccces ST 
on 2.2 per 100 or 116 ft. per 
mile iitindiaceinnian . 193 
on 4.4 per 100 or 232 ft. per 
WEN Siisstetenescsce ipesene OF 


In the following I may give the value of the work 
on the different grades by a Mastodon engine weigh 
ing 87 tons, weight on drivers 52 tons with ‘yg trac 


tive power = 13 tons, a fairaverage. Then: 
tons, 
Net load behind tender on 1 per 100 grade, 52.8 ft. 
per mile .....- ‘ -. 842 


on 2.2 per 100, 116ft.per mile 414 
on 4.4 per 100, 232 [t. per mile 184 
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Compara ive Profiles of Original (Government) and Final Locations of the Canadian Pacific Kailway 
Through the Rocky Mountains. 


it cannot be an inviting route for prompt shipments, 
and still less assuring to passengers who run the 
risk of being storm bound in a very undesirable 
locality, not to mention the danger of being engulfed 
in an avalanche. 


In order the better to see the differences between 
those two lines I send a profile of each with this, 
that shown by dotted lines is taken from Mr. FLEM- 
ING’S survey, the other is taken from Mr. DAvIis’ 
report previously alluded to and shown by a full 
line. The latter contemplated a grade of about 
116 ft. per mile on the most of it, as the best that a 
great outlay could procure, while I understand that 
some of the line was built on grades of 282 ft. per 
mile. 


Bv the Yellow Head Pass no grades over 52.8 ft 
per mile would be encountered, and that but for a 
small percentage of the distance, with correspond- 
ingly easy curvature. In the Pass the line traverses 
a wide valley (about a mile) with exposures to snow 
slides reduced to a minimum, where a speed of from 
40 to 60 miles an hour could be easily made as occa- 
sion might require, avoiding all such requirements 
as safety sidings for arresting runaway trains, and 
free from the crookedness of the existing ling, 
whose greatest claim to distinction is that it pene- 
trates a grandly wild and picturesque region. That 
feature will not constitute a source of revenue and 
would be little appreciated by nine-tenths of the 
tax-payers who have repeatedly and loyally con- 
tributed from their hard earnings toward its con- 
struction, and now find the road to be deplorably 
crippled by an unskillful selection of ground and by 
intruding unnecessary grades, entailing forever a 
waste of treasure for working expenses and greatly 
reducing the capacity of the line compared with that 
of the line which could have been chosen, with a 
strong probability that the promoters may yet make 
ademand on the exchequer of the country to remedy 
the unmistakable failure made in their present 
selection of a route. 

I may further extend this comparison by referring 
to Mr. A. M. WELLINGTON’s tables and formule 





From the foregoing a mean of both classes of 
engines on grades of 52.8 ft. per mile and 116 ft. per 
mile is 2.08 times in favor of the former grade. And 
also a mean as above between 52.8 ft. per mile and 
282 ft. per mile is five times in favor of the former. 

C. E. 

[The propriety of this location has been 
much discussed and possibly, had the cli- 
matic conditions been as well known then as 
now, the choice might have been different, but 
the Government location, being so much fur- 
ther north, was supposed to be at a greater 
disadvantage from that cause than has since 
been proved to be the case. This, however, 
may be said ; that the adopted Kicking Horse 
Pass location is at much less operating disad- 
vantage because of its heavier mountain 
grades than would be supposed, the grades 
east of the Pass being about as favorable for 
operating purposes on one line as on the other, 
despite the great difference in the elevation 
finally attained. The difference of distance is 
a trifling matter for either line, but the 
* grandly wild and picturesque region ”’ pene- 
trated by the adopted line is not by any means 
so trifling a matter as our correspondent im- 
plies. It has already brought many a dollar 
to the Canadian Pavific, and is sure to bring 
many more, so many of them that, taking all 
things into consideration, we are confident 
that the net passenger receipts will be dis- 
tinctly larger than they would have been over 
the Government location. Under all the ex- 
isting circumstances the controlling consider- 
ation should have been, and we believe was, 
which line would, on the whole, develop the 
largest local traffic by developing the country. 
Possibly the ultimate end will be that both 

lines will be built on, as there are great un- 
developed possibilities in this now wild region 





but it will not be for many years to come, un 
less the Canadian people put their hands in 
their pockets again. Ep. Ena. News. | 


Creeping and Tracklaying. 


RIVER JUNCTION, Fla., May 14, 1888 

EDITOR ENGINEERING NEWS 
First 
you have conferred upon the profession in reducing 
to science the 


thanking you for the invaluable treasure 


economic theory of location, I beg 
permission to ask a few questions, viz. 


1. Should rails be laid even or broken jointed ? 
and the reason for your reply. 

2. Why should rails on one side where they have 
been laid even jointed creep faster than the other 
side, necessitating the skewing of ties. 

3. Why, as TRAUTWINE says, “do rails creep in 
the direction of the heaviest traffic” : 

4. I sent recently for your Field-Book, but was 
informed it published. This was a 
serious disappointment as I wish to put in some 
transition curves as you propose, and do not under 
stand the formula, (page 572, Railway 
0 yn? D. Will you please illustrate it with a 
short example, and a demonstration as to how you 
apply the cubic parabola 

Iam, respectfully, 
President So. Soc. C. E 


was not yet 


Location) 


H. S. DUVAL, 
Ex-State Engr., Fla 

{1. The net result of experience and prac- 
tice seems to be that on very rough and poorly 
ballasted track even joints are unquestionably 
best; on very good and well ballasted track 
broken joints are unquestionably best, and on 
the intermediate grade of track, including 
the bulk of all track, there is something to be 
said for each way of arranging the joints, with 
the burden of evidence and of practice de 
cidedly and increasingly in favor of broken 
joints. There are strong arguments in favor 
of breaking the joints which it would take 
more space than we can now spare to rehearse, 
but we may mention that one supposed argu- 
ment against so doing, that it will cause os 
cillation, is of no force, for the reason that the 
car must oscillate, if at all, as a rocking pen- 
dulum of some considerable length, and that 
only at one very slow speed would the im- 
pulses from the joints be synchronous with 
the natural period of vibration of such a pen- 
dulum. Almost without exception, this argu- 
ment is brought forward by those who have 
not had experience with broken joints; those 
who have, do not find that such oscillation oc- 
curs. 

2. Like the Scotchman, we ‘“dou’t the 
fact’, except as there may be some natural 
slight variation due to slight differences of 
conditions. 

3. Because, according to the best theory of 
creeping, it results from a certain wave-like 
vertical oscillation of the rail ahead of the 
wheels. By supporting the rail under the 
head instead of under the base, the direction 
of creeping can be reversed. Supporting 
it at the neutral axis,it can be abolished, 
which is probably the chief reason why Eng- 
lish rails supported on chairs throughout are 
little given to creeping. This whole subject 
was very ably investigated by Prof. J. B. 
Jounson, Of Washington University, St. Louis, 
some years ago, in attempting to discover the 
eause of the great creeping on the St. Louis 
bridge, amounting toa foot or more per day. 
A copy of his paper (which was abstracted in 
this journal) can doubtless be obtained from 
him. 

4. Weare intending, as soon as may be, to 
give the method spoken of for running in tran- 
sition curves, as we have had several requests 
to do so, and experience on a large scale has 
shown it to be extremely convenient and sat- 
isfactory, simplifying rather than complica- 
ting the field work.—Epb. Ene. News}. 
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Formula for Weir Measurements—Correction. 


LAWRENCE, Mass., May 9, 1888. 
EpIToR ENGINEERING NEWS: 

I wish to make a correction in the formula given 
for the flow of water over weirs, in the paper en 
titled, “Construction of Reservoirs and Dam at 
Athens, Ga.’’, in your issue of May 5. 

The formula, as given in the paper, is 

Q = 3.33 (L — .2h) ha, in which 

Q = cubie feet per second 

L = length of weir in feet 

h = depth of water flowing over weir in inches. 

This is the formula deduced by J. B. FRANCIS, 
C. E., and given in his ‘“ Lowell Hydraulic Experi 
ments,’’ on page 133. 

His formula as stated is 

Q = 3.33 (L —.19 H) HF, in which 

n = number of end contractions, (in the above paper 

evidently two end contractions are used). 

L = length of weir 

H = depth on the weir. 

The English foot being the unit of measure. 

As Mr. LEDLIE has used the depth h — iu inches 
instead of feet, the error resulting from such use is 
obvious without comment Yours truly, 

R. A. HALE, Hydraulic Engineer 


Sharp vs. Easy Curvature. 


Rock HILL, 8. C., May 11, 1888. 
EDITOR ENGINEERING NEWS : 

We would like to get your opinion, and the 
opinion of other engineers, through your paper as to 
the advisability of using sharp or flat curves, the 
total curvature being the same, and the consequent 
length of line not being materially changed ; for 
example, which would be the best, 3,000 ft. of track 
ona 1 deg. curve, or 3,000 ft. of track with 500 ft. 
of 6 deg. curve, considered from all points of view, 
motive power— maintenance, etc, 

Yours truly, X. 

{We shall be pleased to make room for a 
presentation of facts on this question, but its 
pros and cons are discussed so fully in ‘The 
Economie Theory of the Location of Rail- 
ways ’’(p. 635 to 645 and elsewhere) that it 
does not seem worth while for us to enter into 
any new discussion of it, further than to say 
that except as there may be objectionable 
limiting effects on the length or speed of trains 
(which changes the whole nature of the preb- 
lem) it is practically a matter of indifference, 
for the reason that the direct operating ex- 
penses per train mile are no greater with 500 ft. 
of 6 deg. curve and 2,500 ft. of tangent than 
with 3,000 ft. of 1 deg. curve, if as much.—Ep. 
Ena. News.]| 


Angle Block and Brace of Howe Truss 
Bridges. 

CORVALLIS, Ore., May 5, 1888. 

EDITOR ENGINEERING NEWS: 

The following formula for angle block and brace 
of Howe truss may not be without value as a con 
venience, even forthose who practically work by the 
method on which it is based. It is certainly more 
expeditious than the method by plotting the panel 


Le: B= panel height clear of chords. 


A “ width, average of chords. 
* 0 = thickness (as shown in side elevation of truss) 
of brace. 
A 


* N = angle whose nat, tang. = 3 


“ sin. NX C=d 
* cos. NX C= e 


‘B-d = B, 
‘A-e Ay 

As 
*‘ N, = angle whose nat, tang. = —- 


2 
Then rise of angle block = € X sin. Nz (= d,) 
And |. base 23 ‘i CX cos. Ns (= es) 
And brace length By X sec. N; 

The angle block rise and base lengths are to theo- 
retical corners of the block. Some engineers main 
tain one rise and base over many, or occasionally 
all of the blocks, with one brace length, and with a 
spare margin on the block. Others change the rise, 
base,and the brace length for nearly every thickness 
of brace, requiring many patterns, 


ENGINEERING NEWS 


The above formula is correct to within a few min- 
utes ; but can be successively elaborated and the 
error reduced accordingly, as follows: 

Let B—d,= B, 
“ A—e,= As 


As 


Let NV, = angle whose nat, tang. = 





3 
Then rise of angle block = 0 X sin. N; 
And ¥ base“ “ * CX cos. Ns; 
And brace length = B; X sec. Ns 
Yours truly, 
ARCHIBALD A. SCHENCK. 


Wanted, The Earth, 








Mr. TABOR, Ore., May 4, 1888. 
EDITOR ENGINEERING NEWs: 

I would like to have the addresses of some of the 
leading civil engineers in charge of railroad and hy- 
draulic engineering in Mexico, South America 
Australia, Asia and Africa, whe can give employ- 
ment to engineers, and the addresses of those 
in China. I also desire to get the addresses of 
some of the principal mercantile firms who do 
business in these countries,especially those who em- 
ploy American and English youths to do business 
in their respective countries. Iam a civil engineer, 
and have been following railroading in the moun- 
tainous parts of the West for several years. The 
terms of subscription for the ENGINEERING NEWS 
in connection with some other periodicals which 
would keep me posted in regard to the matter before 
mentioned, would be very acceptable tome If you 
can send me a full list of the addresses, or put me in 
a way of getting them immediately, you will oblige 
me very much, Yours truly, 


L. R. L. 


{|The above “‘American youth” has no “‘pent- 
up-Utica’”’ ambition about him. We can only 
recommend “ENGINEERING NEws’’ as the best 
medium for reaching the eyes of the “‘leading 
civil engineers in charge of railroad and hy- 
draulic engineering in Mexico, South America, 
Australia, Asia and Africa’, with China, 
Siberia and Japan thrown in. For further per- 
sonal addresses consult the lists of member- 
ship in the various Civil Engineering Societies 
in the countries named. As for the adresses of 
the “principal mercantile firms who do busi- 
ness in these countries’’ we give itup. We 
advise our correspondent to write for the 
national directories of each country, or for the 
directories of each principal city. That of 
Africa is probably published in Timbuctoo, it 
being,so far as surviving tourisis have reported 
the largest typical ‘‘mercantile’”’ city of the 
Dark Continent. A live “‘American”’ civil en- 
gineer might do well in that city, espeeially in 
the hydraulic line. There are, no doubt many 
good openings in Africa for civil engineers like 
our correspondent, and we will gladly assist 
insecuring them. We might further advise cor- 
respondence with H. Riper Haaearp, Esq., 
who is ‘‘wellup’’ in desirable African locations 
for ‘‘American and English youths”’ who find 
the United States too small for them. This 
is the best we can do to oblige our corres- 
pondent,. Ep, Ene. News.] 


Notes as to Municipal Engineering. 


ROCKFORD, ILL., May 10, 1888. 
EDITOR ENGINEERING NEWS: 


ENGINEERING NEWS has recognized the lack of 
available information on the many problems which 
the Municipal Engineer is called upon to solve, in 
publishing a series of articles descriptive of munici- 
pal work in some of our larger cities. Isolated as 
municipal engineers often are, they are obliged to 
depend on their own past experience to guide them 
when new questions arise. There is thus acquired 
much valuable experience, through the success or 
failure of the plans thus adopted, which if collected 
would be of great value to other engineers, and en- 
able them to avoid the pitfalls which others have 
discovered, often too late. 





May 26, 1888 


The Committee on Municipal Engineering of the 
Illinois Society of Engineers and Surveyors have up 
dertaken to do something toward gathering ang 
preserving data bearing on these subjects, and ask 
the aid of all engineers or others who can give them 
information of this kind. To those who will send 
information, such as facts and figures, reports. 
drawings, etc., we will gladly reciprocate by sending 
them such data and information as we may have at 
ourcommand. Two points on which we are now 
trying especially to secure information are, the dif 
ferent methods of managing and controlling the 
public works of different cities, and the different 
methods of making and spreading special assess 
ments. Besides these points, information on al! or 
any of the puints mentioned in the appendix to the 
inclosed report will be gladly received. 

Yours truly, DANIEL W. MEAD, 
Chairman of Com, on Municipal Engineering 


The Am, Soc, C, E, Badge. 


TARRYTOWN, N. Y., May 21, 18s 
EDITOR ENGINEERING NEWs: 

Can you inform me why it is that a leveling in 
strument is more appropriate for Civil Engineering 
Society badges than a transit or compass 

Yours truly, M. AM. Soc. C. E 

{For the evident reason that there is no kind 
of engineering work, civil or mechanical, for 
which a level of some kind is not necessary, 
while there are many in which neither transit 
nor compass are required,and no kind in 
which it is as important as the level. In cana! 
work, for example, a transit or compass is 
very little needed or used except for surveying 
purposes. In railroad work the transit is 
perhaps a moreimportant factor of successful 
work than in any other large department of 
engineering, but while a good level is abso 
lutely indispensable, a transit can be dis 
pensed with in any country, and the chain and 
natural eyesight used alone, without any 
serious detriment to the final result. 

We are not adv:sing that style of location, 
and neither do we particularly admire the 
present Am. Soc. C. E. badge, but it is easier 
to criticise than to suggest a better form, and 
we never have seen why the badge should be 
regarded as seriously objectionable.—Eb. Ena. 
News). 


Northeasterly, 
KANSAS CITY, Mo., May 21, 1888, 
EDITOR ENGINEERING NEWS: 

The question whether the term Nurtheasterly is 
definite is in dispute here. I decide that it is not— 
that any such term in surveying implies simply that 
it is nearer that than North or East, or that it may 
be considered As pertaining to the quadrant of which 
Northeast is the center. We ask your definition or 
other authoritative view or definition of this and 
similar terms so used, through your columns. 

Yours truly, 
G. W. PEARSONs. 

{We should say that anything between 
N. 30° E, and N. 60° E. would be included 
under the term ‘* Northeasterly’’ as used on 
land, and that it was in no sense a definite 
term when soused. On sea, for the purpose 
of navigation, it is different, the quadrant 
being divided into eight points, N., N. by E., 
N.N. E., N. E. by E., N. E., ete., and as this 
is the accepted and uniform practice in navi- 
gation the term N.E. so used means N., 45° E., 
and nothing else. Butin land surveying the 
uniform practice is to indicate exact bearings, 
other than the four cardinal points by the 
number of degrees east or west of N. or S8., 
from which it follows that the term ** North- 
east’’ can only be properly used in an ap- 
proximate sense. Nevertheless, if it occurred 


in a deed in connection with other bearings, 
all specified by degrees, it Would probably be 
interpreted by the courts as intended to mean 
N. 45 E.—Ep. Ene. News.] 
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The Price of Gas. 

The price of illuminating gas is declining very 
generally over the country, especially where the 
gas works are under municipalcontrol. In Chicago 
the price is now 81,00 per 1,000 ft. Wheeling, W. Va 
owns its works and supplies its consumers at 90 cts, 
per 1,000 ft. Richmond, Va., has owned and oper 
ated its gas works since Feb. 22, 1851, with satisfac- 
tory results—furnishing lights free for streets and 
public buildings, paying all expenses for manufac- 
ture and leaving besides almost enough to pay 6 per 
cent. on the whole cost of the original plant and 
subsequent additions. The price of gas to private 
consumers has been reduced from #, in 1851, to $1.50. 
{In Philadelphia the price has come down to $1.60. 
The experience of English and German cities is that 
municipal gas manufacture uniformly results in 
better and cheaper gas. In England, as stated in 
our issue of May 12, the cost of production is in 
many places less than 50 cts. per 1,000 ft., and where 
coal is very cheap that is the selling price. The Lon- 
avn companies sell gas at 65 cts. per 1,000 ft. and still 
make 12 and 13 per cent. dividends. Nottingham 
acquired its gas works in 1875, when gas was at 83 
cts. and in 8 years reduced the price to 54 cts., and 
at the same time increased their annual profits 
from $25,000 to $165,000. 


LL — a 


Russian Oil Wells. 





The vutput of some of the Russian wells eclipses 
anything ever heard of in this country, as we have 
recently noted. A well at Baku, called the ‘Wet 
Nurse” has averaged 32,000 galls. per day for 12 
years, making a total of 140,000,000 galls. or more 
than 3,000,000 barrels. The flow of this one well has 
been three times the production of Pithole in its 
most prosperous year. The Washington district, 
probably the richest ever discovered here, only pro 
duced 3,500,000 barrels in 1887, its best year. 

The record of this “Droogba” well in Russia, 
driven by NOBEL Brothers at an expense of $7,500 is 
as follows: 

It spouted for 115 days, the yield being 3,400 tons a 
day for 43 days, 900 tons for 30 and 600 tons for 11 
days. The well was then plugged and the supply 
kept underground for further wants. The total 
amount of oil spouted by this well, according to the 
lowest estimate, was 22,000 tons, or 55,000,000 galls. 
according to highest estimate, 500,000 tons, or 125,- 
000,000 galls. 

The spray from one of these geysers was blown 
through the air for eight miles. Five hundred wells 
have been sunk in the Baku districts, 200 of which, 
irrespective of the enormous fountains, are now pro- 
ducing 500,000,000 galls. of oil every year. 

a - 


ENCINEERING NEWS. 


It is reported that a syndicate has been formed to 
tunnel the Detroit river at Detroit. It is known as 
the Michigan & Canada Tunnel Co. and represents 
more than $100,000,000 of capital. It is composed of 
D.O. MILLS and GEORGE BLISss, of New York, Mr. 
LAIDLAW, of the Bank of California, and several 
officials of the Michigan Central railroad. 

THE Big Bend Tunnel, Butte Co., Cal., for drain- 
ing a long stretch of river-bed supposed to be rich 
in gold, is said to be progressing rapidly. A large 
electric plant consisting of two dynamos and twelve 
motors, has been erected. The dynamos are 140 
H. P., and are driven by 300 ins. of water with a fall 
of 300 ft. The motors are each 5H. P. Thirty-four 
miles of wire will be used. 





It is rumored that the Pennsylvania Railroad will 
soon gain contro! of that unfortunate investment of 
the Baltimore & Ohio, the Philadelphia extension. 





ANengine using ordinary petroleum instead of gas 
as a motive power is said to have been perfected by 
an English firm. In this engine the oil is placed in a 
closed tank inside the foundation of the engine, and 
air is pumped into this tank until a pressure 
of about 5 lbs. per sq. in. is obtained. The 
oil is then mixed with air until it is formed into a 
vapor, after which it passes into a closed iron vessel 
or vaporizer, where it is heated and from which it is 
admitted into the engine cylinder and ignited by an 


electric spark. The spark is obtained from a small 
primary battery capable of doing about 30 hours’ 
work without attention, and which can be renewed 
at a very small cost. In starting the engine the va 
porizer is heated for a few minutes, after which the 
necessary heat is obtained from the exhaust pro- 
ducts of combustion while on their way to the 
chimney. The cylinder is water jacketed, the water 
being kept in circulation by asmall pump. After it 
has once been started the engine works automati- 
cally, preparing its own source of power, heat 
ing its charge, cooling its cylinder, and sup 
p:ying its own spark for ignition. The great 
point is that only ordinary petroleum is used, 
which, moreover, is entirely consumed, the combus 
tion being complete. The cost of working this en 
gine, taking the oil at the present price, is stated to 
be a little more than a cent per H. P. per hour. 
The engine is simple in construction and is well 
adapted for use where steam is inadmissible and 
coal gas not obtainable. It is said to have been 
thoroughly tried and proved in practical work be- 
fore being brought out. 


THE tunnel of the Syracuse, Ontario & New York 
railroad, near Syracuse, will be taken down this 
summer and a new one will be substituted. The 
tunnel is 1,600 ft. long, 17 ft. high and is covered by 
28 ft. soil. The top will be blown off. The road is 
owned by the West Shore, whose big locomotives are 
too large for the tunnel. 


THE Aqueduct Commissioners have, by a vote of 
six to one, awarded the contract for the construction 
of the pipe line from 135th St. and Convent Avenue 
to the Central Park reservoir to O’Brien & Clark, 
the lowest bidders, notwithstanding the fact that 
they sublet their previous contracts. President 
SPENCER was advised by the Corporation Counsel to 
treat the bid of this firm as other bids were treated 


THE Montezuma irrigating tunnel at Durango, 
Col., has been completed. It is over a mile in 
length, and runs under one of the ranges of moun 
tains composing the Rockies. With fifty miles of 
canal it will convey the water of the Dolores river 
over the richest agricultural valley in Colorado. 
Over 200,000 acres of land will be reclaimed by this 
enterprise. 


THE production of iron and steel in the United 
States in 1887 is officially reported by the American 
Iron and Steel Association as follows, in gross tons : 
Pig iron, 6,417,148 ; Bessemer steel ingots, 2,936,033 ; 
Bessemer steel rails, 2,101,904; open-hearth steel in- 
gots, 322,069; open-hearth steel rails, 17,145; crucible 
steel ingots, 75,376; rolled iron, except rails, 2,290,- 
569; iron rails, 20,691 ; pig, scrap and ore blooms, 38,- 
666; kegs of cut nails (100 Tbs.), 6,908,870. In the 2 
years from 1885 to 1887, we increased our production 
of pig iron 58 per cent., our production of Bessemer 
steel ingots 93 per cent., our production of Bessemer 
steel rails 116 per cent., our production of open- 
hearth steel ingots 141 per cent., and our production 
of rolled iron 43 per cent. 


THE annual statement of the Iron Trade Review 
shows that the total Winter shipments of iron ore 
from Lake Erie ports for a series of years are the 
following: 


Gross tons. 
Waiter of 1007 0. -. ccvccvccccee oe 


eee ee eeeee 855,141 
Winter Of 1886 «+2 ccceecccccceccccccccevcccceces 7,817,168 
Winter Of 1888 -----cecc cscs cece ceeccecnecerens 61,090,648 
IO OOD 0 cn ceddcncessen 8éeseseatndscdenee 51,285,220 
Winter of 1883 «---..-2-- 05 coccsecees De eeeeeeeees 41,303,950 


THE rate of immigration, according to the latest 
reports, shows no very decided changé from cor- 
responding periods of the preceding year, still con- 
tinuing in excess of last year, as follows: 





1888. 1887 ~=—s Increase. 
1 month ending April 30 .. 79,670 T3107 6568 
4 monthsending April ..-. 149,28 137 42 11,891 
10 months ending April 30.... 373,900 334,068 38,52 


These figures do not include immigrants from 
Mexico and Canada, but comprise about 98 per cent. 
of all the immigration into the country. 





THE second line of the St. Gothard Railway has 
been commenced, and active operations will shortly 
begin on the Faido-Rodi-Fiesse portion. This part 
of the line offers the greatest difficulties. It will 
involve the construction of two curved tunnels 
about 50,000 ft. long, and four straight tunnels of 
about 3,300 ft., and two iron bridges of considerable 


span. The Faido-Airolo portion is to be completed 
by the year 1890; the Faido-Biaska portion by 1892 
and the Erstfeld-Gischenen section by 180). The 
total estimated cost is $8,000,000 


Ix Japan most of the principal cities are now 
lighted by electricity, and most of the finest houses 
also. A large Edison plant bas recently been placed 
in the palace of the Mikado, at Tokio. A 
American arc light plant is also used in connection 
with the 
grounds 


small 


Edison plant to illuminate the palace 
The Chinese do not take hold of the im 
provement as readily as the Japs, but are beginning 
to see its advantages. The Coreans are ready to 
adopt all modern ideas, particularly if they come 
from the United States. The palace of the Ning of 


Corea has a plant of 300 lights. 


THE Indian Engineer has changed from a fort 
nightly to a weekly, probably stimulated in part by 
the rivalry of Indian Engineering, so that there are 
now two rival engineering journals in India where 
it would seem difficult enough to support even one 
We are bound to say, however, that they do India 
credit, and that the first weekly issue of the Jndian 
Engineer, especially, is a very creditable number 
It announces that it has reached a circulation of 
1,200 copies, which, in proportion to the size of the 
tield, is far better than American or English papers 
do 


SOMETHING bew for elevators is the Braden Auto 
matic Elevator Guard. This device consists of a 
cam attached to the elevator carriave arranged to 
come in contact with a small wheel placed at each 
landing. This wheel is mounted on one arm of a 
bell-crank, which is supported ona wooden post 5 ft 
high placed at the corner of the elevator shaft so 
that the carriage will just clear it. The other arm 
of the bell-crank is connected to the end of a pitman 
rod, and the other end of this red is attached to the 
bar or gate which is hinged at the end. The cam 
imparts the maximum motion to the wheel and bell 
crank just at the moment the floor of the carriage 
reaches the level of the floor of the landing and this 
maximum motion is sufficient to swing the gate 
about its hinge from a horizontal to a vertical posi 
tion. The gate is made to fold as it is raised, so that 


when open it is entirely out of the way of the en 


trance. The gate begins to close as soon as the 
carriage passes the landing in either direction. The 
cust of this device is about %15.00 per gate. The 


danger with it, as with all other automatic devices, is 
that careless people may get their hands, fingers or 
clothes in it at just the wrong time, but whether 
this is serious or not with this device we cannot say 


THE Syracuse Herald actually publishes a long 
account of a new perpetual motion machine 
which it that not only “the Herald 
reporter” but * at least 1000 people from New York, 
Boston and Chicago” have seen, from whom have 
come “‘numerous offers of fabulous sums for an 
interest in the invention.” It is of the endless belt 
type, of such an extraordinary nature that “the 
weight going up is only about half that going 
down.” The Herald man saw it work, and en 
thuses through half a column about it. 

I 


declares 


It is stated that the Estrade locomotive La Pari 
sienne, specially designed for high speeds, and built- 
in the shops of M. J. BOULET, at Paris, is to undergo 
a series of official trials. It is fitted with driving 
wheels somewhat over 8 ft. in diameter, and the 
speed upon which the designer, M. EstRAvE, figures 
for ordinary running is about 78 miles per hour. Its 
length is about 32 ft. exclusive of tender, and its 
weight, when empty, 38 tons. 

ad ovement: 


THE river Indus bas for some years past shown a 
tendency to encroach in the direction of the North- 
western Railway, some 25 miles below Sukkur, 
which when built was several miles away from it 
Its right bank has now approached within a mile of 
the railway, and preparations are being made in ad- 
dance so as to have everything ready for retreat, 
should it be deemed advisable 
further inland next flood season. Hitherto the rate 
of advance of the river westward at the point 
threatened has been from half to three-quarters of a 
mile per annum, 


to lay the rails 
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Coming Technical Meetings. 





Missouri Association of Surveyors and Civil ngi- 
neers.—Annval Meeting at Columbia, Mo., beginning May 31. 
Secy., T. J. Lowry, Columbia. 


Engineers’ Ciub of St. Louls. Mo.—Regular meeting, 
May 30. “ Temporary Low Service Pampiog Plant at St. Louis,” 
M.L. Holman. Secy.. W. H. Bryan, 709 Market St. 


Engineers’ Clubof Philadelphia Pa.—Regular meet- 
tog, Ja e2, Secy., Howard Murphy, 1122 Girard. 


Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ing, June4. Secy., Kenneth Allen, 19 Deardorff Bui'ding. 


Oivil Engineers’ Society of St. Paul, Minn. — Regular 
monthly meeting, Jane 4. Secy,, Geo. L. Wilson, City Hall. 


American Society of Civil Engineers, New York.— 
Rogular mesting, June6. Secy., John Bogart, 127 EK. 23d Sr. 


Master Car Builders’ Association.—Nextc nvention at 
Alexand:ia Bay, N. ¥; commencing June 12. Secy., M. N. Forney, 
45 Broadway, New York City. 


American Railway Master Mechanics’ Association. 
—Next meeting at the Thousand Islands, N. Y.; June 19. Secy. 
Angus Sinclair, Chicago. 


Engineers’ Society of Western Pennsyivania, Pitts- 
burg, Pa.—Regular meeting, June 19. Secy., 8. M. Wickersham, 
Penn Building. 


Boston Society of Civil Engineers, Boston, Mass. 
~—Regular meeting, June ®. * Small Pipe Sewers.’’ Secy., S. E. 
Tinkhsm, City Hall 


Ohio Institute of Mining Engineers.—Summ:r meeting 
at Logan, O., July 11, 12,13 Pres., W. H. Jennings, Columbus; 
Secy. R 8S. Weitzel, Kittanining. 


Roadmasters’ Association of America.—Next meeting 
at Washington, D. O., Sept. 1. Secy., H. W. Reid, Waycross, Ga 


SmncE our summary published last week of 
the late Eiffel contract for the Panama locks 
we have received the full text of the contract, 
which isin nine ** pieces’’, constituting in all 
a document of very great Jength, 60 or 70 
printed pages, and of such complexity that we 
have not felt equal to a complete study of it. 
We regret that space forbids a reproduction in 
full of the mvure essential parts, for it would 
certainly be read with interest by a great 
many engineers, as a fine example of the art 
how not todoit. We find that our summary 
of last week was tolerably faithful and com- 
plete as to the more essential portions and 
gave an entirely fair impression of its 
astounding looseness. To mention one more 
little matter which may help to preve this; 
M. E1rrev’s “ situations’’, or monthly esti- 
mates extend upto the 25th of each month, 
and are due on the 5th of the following month. 
This is tolerably prompt payment, especially 
n view of the long list of miscellaneous pre- 


liminary allowances, and most contractors for 
large work would be well contented with it; 
but M. E:rret is not that kind of a contractor, 
aud accordingly, he not only receives that 
sum due on that “‘situation’’, but is allowed to 
draw on the 20th of each ‘month 50 per cent. 
additional as an allowance on what will be- 
come due on the next estimate. There isa 
stipulation fcr the retention of a small guar- 
antee fund, but as “* allowances for purchas- 
ing, transporting and erecting material ’’ and 
many other things are excepted, and only 5 to 
10 per cent. retained on the balance up to a 
total of only $600,000, it amounts to little. 
Complaisance cannot go much further than 
this. 

In the meantime it is maliciously suggested 
that M. Errrets great 1,000 ft. tower has been 
practically at a stand-still for some time for 
lack of funds, and that, M. pe Lesseps being 
likewise very nearly at the end of his visible 
rope, the real nature of the agreement 
between them is, that M. Errrext is to get 
enough to be able to prosecute his great work, 
and in return to do all he can to help out M. 
DE LessEps, each feeling that they cannot lose 
much and may gain by such an alliance, 





CERTAINLY the darkest views are warranted 
by another significant piece of as yet unpub- 
lished evidence which has just reached us, 
and which we shall present in our following 
issue; viz., a couple of profiles showing ex- 
actly what bas been done to date (or to speak 
more exactly, to Jan. 1, 1888) on the Panama 
Canal during the entire period since work was 
started in 1881. We will only say now that it 
is a mere scratch on the surface, so slight a 
scratch that it does not materially better the 
impression on the eye when the lock profile is 
compared with the sea-level profile, both of 
which we shall give. For both profiles it is 
substantially true to say that in comparison 
with the work undone the work done sinks 
into insignificance. 

Yet for this small amount accomplished the 
obligations incurred aggregate some $360,000, - 
000, interest on which, with the running man- 
agement expenses, aggregates $20,000,000 per 
year. Part of this is about to be scaled down 
and more of it will be, yet if we assume all ex- 
isting obligations wiped out completely, the 
expenditure still required to complete the 
work must surely be much larger than all 
that bas been so far spent, unless there is a 
vast improvement on past methods of admin- 
istration. 

We have been disposed to believe hereto- 
fore, in view of the vast sum already ex- 
pended, that the lock project would be even- 
tually carried through, by the practical 
sacrifice of all the earlier investments. We 
no longer believe it. The difficulties of rais- 
ing more money have become too great. The 
pending loan of $129,000,000, with 20 per cent. 
added for lottery premiums and ‘‘ guarantee 
fund,’’ is not likely to be even half taken; the 
Ecenomiste Francais pronounces it impractic- 
able. The climatic,geological and administra- 
tive obstacles at Panama appear to be too 
great, and the only rational hope of an inter- 
oceanic canal in our generation appears to be 
at Nicaragua. 


AccorDING to a local newspaper, “Several 
counties in Indiana having come to the con- 
elusion that better bridges are needed, have 
sent out their Commissioners on a tour of in- 
spection’’. Then follows a list of the talented 
officials thus in the pursuit of knowledge, 
and where they have sought it, with the clos- 
ing statement that they ‘‘express themselves 


as well pleased with what they have seen.- 


One of the gentlemen [said that the bridges 


visited were all good ones, and that they had 
gained some valuable information’’. 

We trust they did; and now that they have 
gained it, it is only fair that they should give 
it out for the benefit of bridge builders and ep. 
gineers generally. We should cheerfully give 
space to a summary of just what they hay, 
learned, and have no doubt it would be read 
with general interest. 





Some interesting particulars in regard to 
experience with the Abt rack-rail system are 
given ina letter written last Fall by the late 
Mr. Otro GruninG_Er, C. E., of this vity, which 
will be read with interest, as he was an author 
ity on all points connected with rack railways, 
and had devoted special attention to the 
Abt system. 


“The ladder type of rack-rail makes a very bad 
showing on the Rigi road. The form of the teeth, how- 
ever, is not the principal, if any cause at all. According 
to Poor’s Manual the traffic on the Mt. Washington Ry. 
was last year about 9,000 passengers both ways; while 
the report of the Rigi shows nearly 200,000 passengers 
for the same year. The traffic on the Rigi being, there- 
fore, about 20 times larger. I have lately received the 
annual report of the Halberstadt-Blankenburg Ry. Co., 
which had built the Harz branch. This report contains 
the first official data about the Harz Railway. The 
principal points are: 

Operations in 1886. 


Line opened totraffic: 


to Ribeland, Nov. ist, 1885 7.8 miles. 
to Elbingerode, May Ist, 1886 _ 
to Rothehitte, June ist, 1886 13.9 

to Tanne, Oct. 16th, 1886 169 


89,250 tons 
39, 286 


Total net tons of freight. 

Number of passengers carried 
Number of trains run, 2,966 
Number of train miles run $7,052 


“The report also says: ‘Engines and track upon the 
Abt system are giving excellent results in the operation 
of the road. The Abt rail behaves excellently, and a 
computation from the observed wear of the pinions 
shows that with double the present traffic it will take 
155 years to wear the teeth of the “Abt” rail by 1 milli- 
meter (5 in.)’ 

‘The admissible wear of the Abt rail of normal form is 
half an inch!’ 

All the information which appears in regard 
to the, Abt system seems to indicate that it is 
by far the best rack-rail system ever devised. 
The locations in which any system of the kind 
can be profitably used, however, are few, even 
ifdue allowance is made for the fact that the 
Abt system greatly enlarges the field for the 
profitable use of rack rails. 


Tue *‘ battle of the gauges ”’ is a very dead 
issue in this country, the narrow gauge being 
fast approaching complete extinction, but it 
still survives in India and has brought out a 
pamphlet entitled *‘ Relative Merits of Broad 
and Metre Gauge Lines of Railway’’, pub- 
lished by the Public Works Department of 
India, closing with the following vague 
statement, which sounds like sense but is 
really nonsense: 

“The principle underlyiog all questions of gauge is, 
that a machine is, comparatively speaking, economical! 
only when working at its full power. The best gauge 
for any particular railway is, therefore, merely a ques 
tion of the amourt and description of traffic that will 
probably come onthe line. And it is, consequently. a 
question that ullimately binges, not on the cost of con 
struction, but on the cost of working, including the in- 
terest on the capital expended.” 

The time was when our American papers 
were filled with this kind of argument, but 
the stern logic of events has exposed its folly 
as mere words never succeeded in doing. The 
East Indians have yet to complete their course 
in the same school, and such nuggets of wis- 
dom come upon the American technical editor 
as old acquaintances, giving him a feeling of 
gratitude that he is done with them. 


WE read from time to time glowing accounts 
of tests of roller journal bearings for railroad 
use, the strongest point usually mentioned, 
which is generally true, being that ‘“‘ with the 
roller bearings the car can be readily moved 
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by one or two men”’, whereas with the ordi- 
nary bearings a switch engine or pinch-bar is 
necessary. The Rock Island road is reported 
to be now fitting out a train of cars with 
the Sharpneck bearing, which hasjcertainly 
made a very excellent test record so far. 
Nevertheless, it is a pity to see labor wasted 
on these devices for railroad use (for street 
cars it is different), for the reason that their 
advantage begins and ends in easier starting ; 
after the train is once in motion there is no 
gain whatever over the usual and simpler oil 
bearings, which are likewise safer ; because, if 
anything does happen to a roller bearing, the 
speedy end is a melted journal and probable 
wreck, whereas the worst probable result from 
a bad oil bearing is an almost harmless hot 
box. Itis hard to put limits to the possibil- 
ities of invention, but that any kind of roller 
bearing can be produced which will be as 
durable as a plain oiled brass we do not 
believe, and certainly it is rather funny read- 
ing to find in one of the railroad papers a 
grave statement that— 


“In coming eastward on the Northern Pacifle Rail- 
road one steep down grade was encountered on which 
it was not deemed advisable to take down such an 
easily moving and heavy weight (a single private car 
fitted with roller bearings) with one engine, and 
another engine was a‘tached to the rear to assist in 
letting it safely down the grade.” 

Considering that the limit of effect for an 
ideal bearing is to reduce the rolling friction 
from 3 or 4 lbs. per ton to about 1 lb., equiva- 
lent toa reduction of grade of about 5 ft. per 
mile, this is sufficiently absurd. 


‘Tue organization of ‘‘ The Engineers’ Club 


_of Cincinnati ” adds another to the long list of 


such local organizations which now exist in 
every city of any size in the United States. 
When we consider that with the exception of 
Boston (reorganized 1870), St. Louis (1869) and 
Philadelphia (1838), all these organizations 
have come into being since 1880, and consider 
further that the American Society of Civil 
Engineers itself only came into being as a live 
organization in 1869, the amazing growth of 
the profession in recent years is strikingly 
illustrated. Has this growth reached its 
limits? Wethink not, but rather that it will 
still go on, for the rest of this century at least, 
with equal rapidity, and that the year 1900 
will see all these engineering organizations 
greatly stronger than they are now. So far, we 
do not recall a single one which has disbanded. 

The fact that, in addition to these independ- 
ent local organizations, local assoviations of 
the members of the American Society of Civil 
Engineers have begun to be formed in various 
cities, although that movement hus not yet 
gone very far, lends additional significance to 
this tendency to association. 


Wedo not know whether the considerable 
amount of talk which there has been lately in 
reference to rapid transit along the Hudson 
River shore of Manhattan Island via the old 
New York Central main line to 30th St. and 
thence via the Ninth Ave. Elevated has any 
foundation in the intentions of those who con- 
trol the properties, but it is obvious that there 
would be certain great advantages if an ele- 
vated track were built over the present surface 
tracks as far as the Harlem River, which is 
about ten miles from the 30th St. station, For 
alarge part of this distance the slope of the 
banks is so abrupt that the elevatien of the 
tracks would be a positive advantage, having 
merely the effect to save so much descent to 
the station. Thus it would be likely to be the 
favored route for fully two-thirds of the large 
and as yet but partially developed area, west 
of the Ninth Avenue line, so far as reaching 
Jower New York is concerned ; while it would 


furnish all the region about Yonkers with 
vastly better facilities than they have ever 
heretofore enjoyed, and beyond doubt greatly 
stimulate its settlement. The Niath Avenue 
line has so light a traffic that it could easily 
accomniodate this traffic, and after it had de- 
veloped to a sufficiently large aggregate, a 
moderate amount of reconstruction would 
enable through trains to be run direct to lower 
New York. While the traffic would never be 
likely to reach the aggregate enjoyed by lines 
nearer to the center of the city, it would bea 
fairly large and rapidly growing one, and it 
seems likely that its construction will not be 
delayed many years, even if the talk about the 
project at present be only talk. 


The periodical war scare has come again in 
England ina rather violent form. Americans 
are disposed to smile at it from the calm dis- 
tance of 3000 miles, but were they situated as 
are the English they might not find it so 
funny, and they may yet find it less funny 
than it seems new with all their advantage of 
position. There can be no reasonable doubt 
that, as affairs now stand in Europe, the sole 
effectual protection of England is its navy, 
and that an army of not much over 100,000 dis- 
ciplined men, such as either of the great Euro- 
pean powers could easily put in the field ona 
day’s notice, if suddenly landed in England, 
would have the whole kingdom at its mercy, 
and might even beable to prevent effectual or- 
ganization of resistance, as it certainly could 
if able to get possession of a port at which 
more troops could be landed. Millions of the 
bravest men would be helpless under such 
conditions, as we likewise would be helpless 
along our sea-coast should any European 
power take a notion to attack us with modern 
men-of-war. It is not that the danger is not 
great, that the opposition to a channel tunnel 
seems to most Americans absurd, but because 
it seems absurd to suppose that it is not easily 
possible to protect the tunnel more completely 
than the sea itself is protected. This, we be- 
lieve, is the universal feeling among American 
military men who have studied the matter, as 
several have who have expressed themselves 
in writing, besides which, engineers can appre- 
ciate far better than the general publie how 
easy it would be to permantly ensue the safety 
or flooding of the tunnel. As a matter of fact, 
the determined opposition which exists in 
England to the construction of this great work 
seems to be really only what the doctors call 
a *‘reflex’’ result of the very real danger which 
exists, and is surely to continue to exist, which 
mikes the English people reluctant to add any 
thing which by any possibility could become 
a new danger. 

As some excuse for our own negligence in 
leaving our coasts unprotected, and employing 
men who ought to be executing works to pro- 
tect them in purely civil works, it: may be ad- 
mitted that in proportion to our danger we are 
as well protected as England, but in the latter 
case protection is only obtainable at the enor- 
mous cost of maintaining a large standing 
army, while we can have as perfect protection 
as isnecessary at the trifling cost of a few mil- 
lions a year. Fortunately we are beyond the 
need of fear of internal invasion. 


Ir the astronomers are to be believed, engi- 
neering literature is soon to be enriched by de- 
tails of remarkable canals in Mars as wellas on 
the earth. It is reported that M. Prrorin 
the eminent French astronomer, is engaged in 
a minute study of that planet, and has col- 
lected what he deems positive evidence that the 
conclusions of another eminent astronomer 
are correct, that “the longitudinal stripes 
which cirele round the planet sre bodies of 


water, and must according to all iaws of 
probability, be artificial. No one ever saw or 
conceived a system of parallel rivers from 
1,000 to 2,000 miles long and straight as a 
plumb line. Everything is possible of course, 
but such straight rivers it is impossible to 
reconcile with the principles of cosmogony as 
we understand them.”’ 

The width of these remarkable canals is 
‘“*from 50 to 80 miles’’ and it is justly re 
marked that *‘our canals on this one-horse 
globe ”’ sink into insignificance in compari- 
It is pointed out in explanation that the 
volume of the planet, and hence the attrac- 
tion of gravity, is only about one-sixth what 
it is here, and that as the men may naturally 
be expected to be much larger, one man might 
handle ten or fifteen times as much earth per 
day, but with all respect to the astronomers, 
who find themselves forced to this conclusion, 
we cannot but believe that, even discounting 
these remarkable conclusions 95 per cent., a 
series of parallel canals half a mile wide and 
2,000 miles long is beyond the limits of 
rational possibility, and that the supposed 
canals are in reality nothing more than unu- 
sually wide oyster shell roads. 


son, 


WE are pleased to learn that enough sub- 
scriptions have been received for Mr. F,E.Ga.- 
LoupeE’s General Index to Engineering Periodi- 
cals to practically ensure its publication, but 
we would again urge those who have not sub- 
scribed to do so0,as such works are of great 
utility and value, involve a great deal of ill re- 
munerated labor, and deserve for every reason 
to be envouraged. The subscription price is 
only $2.00, and Mr. GaLLoupe’s address is 30 
Kilby St., Boston, Mass. 

conical aa 

** Crushing Strength per Square Inch,’’ 

The interesting paper by Mr. James B. 
FRANcIs read last week before the American 
Society of Civil Engineers, as abstracted last 
week, touches at length upon one point which 
ought to be more generally emphasized in 
engineering books, and, we may add, more 
generally remembered by engineers, viz., the 
very great fluctuations of all materials in 
‘‘crushing strength per square inch ’”’ and the 
entire unreliability of the tables of ‘* crushing 
strength ” given in the books, except as indi- 
eating approximatiors to the strength under 
closely similar conditions to those used in the 
tests. 

In much less degree the same is true of ten- 
sile and transverse strength, especially as to 
timber, which bas now been corclusively 
shown to be radically different under strains 
continued for a day or a-week, and those con- 
tinued for months or years. These and many 
other ordinary sources of error in the applica- 
tion of constants, like the differences due to 
different qualities of material, we doJnot pro- 
pose to speak of, because they do not need to 
be spoken of, but there are others which are 
toojfrequently forgotten, and have led tosome 
absurd errors in important matters. 

Perhaps the most conspicuous recent ex- 
ample of such error was in regard to the ef- 
fect of the pressure of car and locomotive 
wheels on rails. Every engineering text-book 
and manual contains tables of the “ crushing 
strength of metals” which show that wrought- 
iron has a‘‘crushing strength ” of 25,000 to 36,- 
(00 Ibs. per sq. in. Sometimes it is stated, and 
sometimes not, precisely what this means, but 
what it does mean is that cubes or very short 
prisms of the metal, haviuga section at all 
points equal to the two bearing surfaces, begin 
todeform or yield too much for safety under 
these pressures: in other words, they begin 
to “ flow’’, not crush. Under any pressure 
whatever the metal is compressed somewhat 
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elastically, and under sufficiently high pres- 
sures, as 20,000 to 30,000 Ibs. per sq. in.. it 
takes a permanent set under these conditions, 
but éven then the change is a mere flowage or 
displacement of material; its density and 
specific gravity is not sensibly changed. 

Such constants are all right when applied 
under conditions corresponding to the tests; 
and in connection with further formule, 
which have been very carefully worked out by 
multitudinous experiments, showing how the 
compressive strength is diminished as the 
length of the column is increased, they serve 
every purpose of bridge building and other 
iron constructive work, the tabular constants 
being accepted as the maximum unit strains 
to be assumed under any conditions, however 
short the block under compression. 

It is right that this should be so in such 
construction, the maximum unit strains being 
quite large enough for practical necessities, 
and the question of whether or not iron might 
not sustain much more under certain condi- 
tions, as for instance, a plate 1 in. thick and 
a foot or two square, being a practically 
superfluous one. But as respects the bearing 
surface of wheels the conditions are quite 
different; the bearing surface is necessar- 
ily very small, from the very nature of 
the wheel, and except as the material is com- 
pressible, and deforms under load, the bear- 
ing surface is a mere point or line, having no 
area at all, and hence developing an infinite 
unit pressure under however small a load. 


The differences of conditions are here so 
very great, that it would seem as if the nomi- 
nal tabular constants for approximately 
cubical blocks should deceive no one, if we did 
not know that they have done so, Let us take 
a cylinder 1 in. round and 3 ins. high, for ex- 
ample, which will test say to 20,000 Ibs. before 
it deforms or takes permanent set, and then 
round it out into a sphere of 3.1622 ins. diame- 
ter flattened off at the top to give a 1 in. 
round bearing surface. Is it not evident that 
the ‘crushing strength per square inch ”’ of 
this bearing surface will be not simply in- 
ereased, but enormously increased? It is be- 
yond dispute that itis, although we know of 
no experiments of just this kind to refer to in 
proof of it. 

Similarly, if we slightly increase the height 
of the spherical ‘“‘column’’ so as to give only a 
\-in. round bearing area, the total “crushing 
strength’? may be diminished somewhat as 
compared with the 1-in. bearing surface, but 
clearly not very much, while the bearing area 
is only one-fourth as great, so that the unit 
pressure has been multiplied four-fold. And 
when such a spherical column does fail, it will 
not be by erushing down and destroying the 
texture of the metal on the bearing surface, (for 
the reason that it would require an enormous 
and unknown pressure to do so) but by deform- 
ation of the entire mass. Untilsuch deforma- 
tion exists and so long as the mass is still sub- 
stantially spherical, every one familiar with 
the nature of metals and their behavior under 
test will know that the skin of metal directly 
underthe pressure block will remain substan- 
tially intact and uninjured. 


Extending the experiment one step farther, 
and we have the complete sphere, with a theo- 
retical bearing surface of zero and infinite 
unit pressure. What will take place in com- 
pressive tests under such conditions? The 
metal will first compress, or the sphere bulge. 
until the pressure becomes finite, and then one 
of three results will follow: (1) if the pressure 
be still too great for the strength of the mate- 
rial, the metal will flow out sidewise under the 
pressure plates until the bearing surface be- 


comes great enough to sustain the pressure 4, 


so flow, and the pressure be excessive, the 
whole sphere will deform by permanent set 
(3) if neither of these things take place the 
metal is sustaining the pressure without in- 
jury or permanent set. 

The same reasoning will apply with still 
greater force to cylinders, in which the bear- 
ing surface is still more easily increased by 
elastic yielding or flowage. Whether a wheel 
is to be considered asa section of a cylinder or 
of a sphere or spheroid depends on circum- 
stances. 

Now, it is a well-known fact that locomotive 
and car-wheels do not have either the first 
or second accidents above happen to them. 
However great the pressure, and however long 
they stand in one spot, there is no discover- 
able flattening or distortion of either the 
wheel or rail. The surfaces remain uninjured. 
Nevertheless, a good deal of trouble has been 
borrowed over the fact that the pressures are 
decidedly higher than the tabular ‘* crushing 
strengths per square inch ’’, and it has been 
laid dowh as very important to reduce the 
unit pressures to that limit by in some way in- 
creasing the bearing area, even at the expense 
of extending the bearing area around the 
flange, where it will produce grinding. 

Perhaps the beginning of this movement, 
which has extended far enough to have con- 
siderable effect on the form of both rails and 
wheels, was some tests by Mr. O. CHANUTE, 
in 1874, to determine the actual area in contact 
with locomotive drivers. He did this by inter- 
posing thin pieces of carbon and tissue paper, 
which of course gave him somewhat too large 
areas because of the thickness of the paper, 
but the areas found in 16 tests were as follows: 











Area Pressure Area Pressure. 
sa- in. per sq. in. 84. in. per sq. in. 
1 0.21 66.666 9 9.36 33,090 
2 0.29 48,273 10 0.32 35,494 
2 0.24 58.333 11 0.18 85.961 
4 0-17 82,353 12 0.32 34,953 
5 0.19 73.684 13 0.35 34,035 
6 0.31 45,161 14 0.14 81,128 
7 0.18 77,777 15 0.42 26.607 
8 0.22 63.636 16 0.15 75,720 
Av. 0.226 0.274 


Those tests in the first column. 1 to 8, were 
with a4 ft. 6in. wheel loaded with 14.000 lbs. ; 
those in the second, 9 to 16, with 4 ft. Tip. to 
5 ft. wheels loaded with about 11,500 lbs., and 
it will be seen that the heaviest load resulted 
on an average in the smullest bearing area. 
It is unfortunate that the experiments were 
not extended, as they easily can be now, to 
include also the unloaded wheels and axles. 
We question very much if the bearing sur- 
faces would have been found much reduced. 

Mr. CHANUTE made no claim that these re- 
sults indicated that the metal was being de- 
stroyed by direct crushing, but others did, and 
still continue to do so, the most formal claim 
of the kind having been a long and elaborate 
naper by Mr. M. N. Forney, before the Master 
Car Builders’ Convention of 1884, on “The Re- 
lation of Railroad Wheels and Rails to Each 
Other’’, in which the following remarkable 
passage occurs, taking for granted as self evi- 
dent what is certainly not true to the extent 
claimed and probably not to any appreciable 
extent. and making this assumption the basis 
ot recommendations for radical changes 
which have in part been accepted by some 
companies. 

“It is not easy to determine what the length of the 
surfaces in contact wonld be with an ordinary 33-in. 
wheel, but it is certainly not over \%-in. The hearing 
surface would then be an elliptical figure. with the 
major and minor axes of dimensions not exceeding 
those named, the area of which would be only about an 
% of a sq. in. As the maximum weight carried by 
ear wheels is now from 5,000 to 8.600 Ibs. these bearing 
surfaces must be subjected to pressure of from 40.000 to 
64,000 Ibs. per sq. in. Jt is therefore not surprising that 
they are rapidly worn away, as there is no principle in 
mechanics more firmly established, or more certain, 


safely, (2) if the metal be not fluid enough to,than that the wear of surfaces in frietional or rolling 


contact is in an inverse proportion to their ara, 
Therefore if we should increase the area of the sur. 
faces of the wheel and the rail which are in contact, tha 
eapacity of both for resisting wear will be increased. 
To do this their forms must be made to conform to 
each other. In other words the treads and flanges of 
wheel should be made of the same shape as the heads 
of the rails.” 

It is not our purpose to go into the specific 
question raised in the concluding lines above 
in any way. A committee of the American 
Society of Civil Engineers has it under con. 
sideration and will report on it shortly, but 
we are only attempting here to point how 
little its fundamental assumption, that ‘ 40,000 
to 64,000 Ibs. per sq. in.’’ of wheel contact areas 
is a dangerous pressure, has to support it. 

One brief test made by Mr. J. Tanorr 
many vears ago, quoted in CLARK’s ** Manual 
for Mechanical Engineers ”’ has a very direct 
bearing on this question, the experimental 
evidence in regard to it being scanty for the 
very good reason that it was never found to 
be practically important until the theory was 
evolved that it ought to be regarded so: Mr. 
TANGYE took some 8-in. pieces of 1-in. round 
soft Lowmoor iron, planed off the sides so as 
to give a plate } in. thick, and then applied 
pressure by a steel die } in. square, or } sq. 
in. area; about that of the driving wheels 
above. 

He found, that under these conditions a 
pressure of 53,760 lbs. per sq, in. was necessary 
to give the slightest discoverable evidence of 
indentation, and a pressure of 89,606 Ibs. per 
sq. in. was necessary to produce a decided in- 
dentation of about 4 in. This was with 
almost the softest iron made. Change the 
conditions to metal like car-wheels and rails 
and change the form of the punch from a cube 
to the round bearing of a car-wheel, and how 
much ‘‘ pressure per square inch ”’ would be 
needed to produce permanent distortion or 
destruction of fibre? 

The true destroying agent which causes 
rail-wear is probably the sliding or grinding, 
both on curves and tangents. That it is so is 
indicated in another way by the fact that the 
hardened steel ‘‘ knife edges ” of heavy scales 
(which really have an angle of about 70°, and 
hence an almost infinitesimal bearing surface 
in square inches under any load) are con- 
sidered safe under 7,000 lbs. per lineal inch of 
edge, and will sustain several times more than 
that for a short time without injury. 

This difference in unit strength under differ- 
ent conditions extends to a yreater or less 
extent to all materials, as was well brought 
out in respeet to stone in the paper which fur- 
nished our text. Me. Francis recounts in de- 
tail, the experiments of Gen. GiLLMorE which 
show that cubes of gray Berea sandstone vary 
in “ crushing strength per square inch”’ as fol- 
lows: 


% in. cube, 4,992 lbs, per sq. in. 


 - “ 6,080 “ 

: ie: “9 a: | * hl’ % 
a = ~~ ”* - 
ee? = So = 


This ratio of increase is for cubes: Suppos- 
ing the sectional area only had increased and 
not the height, what would have been the 
ratio of increase? For example, what ‘‘crush- 
ing strength per square inch ” will a block of 
stone 4 ins. square and 1 in. high show? We 
have no means of knowing, but it would un- 
doubtedly be very much greater than any of 
the above. J 


Extending the formula y = 7000./x, which 
was found to fit the above almost exactly, to 
much larger cubes, we have the following 
“strengths per square inck ”*; which there is 
every reason to believe are not very different 
from what actual tests would show, were it 
possible to make them: 
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8 in. cubes, 14,000 Iqs. per sd. in 
ae * 200" 8 
= aoe eh 
125 * (10 ft.5 in.) ae * CO 
216 “8 * goo es os 8 
343 ** (28 ft. 7 in.) ea. lh 
“a s*)>” 56,000 * 

1000" (84%) 70,000 °° 


1,000,000,000 in. 
15,783 miles) 


There may be a certain slight element of 
doubt about the last figure, but it illustrates 
what it has been desired to bring out, that 
nearly al! crushing, properly so called, is a 
matter of yielding, and that to literally crush 
any material requires enormously greater 
strains. Some experiments showing this 
strikingly have been made on wooden blocks 
enclosed in iron boxes, so as to prevent all 
lateral yielding, but we cannot now recall 
where, nor with what resulting constants. 
That the same kind of compression takes place 
with all minerals and metals, and yet that it 
does not go very far underthe most extreme 
conditions, is indicated in a measure by the 
specifie gravity of the earth (5.64) which is 
about double that of any rock, and well up to 
that of iron (7.2), but it would require only a 
moderate excess of the heavy metals toward 
the center of the earth to explain the differ- 
ence of specific gravity without assuming any 
compressioneven under the enormous geologic 
pressures. 

That the true limiting agent onthe advis- 
able working strains per square inch, is very 
rarely the absolute strength of the material, 
in any kind of engineering construction, but 
rather, the difficulty of distributing strain 
equally and preventing distortion, isstrikingly 
illustrated in the admissible pressures on arch 
stones, which is so purely a matter of experi- 
ence that ‘‘crushing strength per square inch” 
is not even spoken of in connection with them, 
but good practice is fixed by purely empirical 
rules based on what has proved safe and what 
not. According to Mr. TrautTwine’s rule for 
proportioning arches the key-stone of a semi- 
cireular 100 ft. arch is strained only 105 Ibs., 
per sq. in., and of a 200 ft. arch, only 241 lbs. 
The material itself, of course, will sustain 
sufely vastly more if it can be ensured even 
and fair application of strain, but in an arch 
itcannot. The areh on the one side, and the 
wheel on the other, almost illustrate the two 
extremes of safety in this respect. 


— ee — 


W. R. Kutter. 


In the death of Mr. W. R. Kurrer which oc- 
curred at his house in Berne,Switzerland, May 6, 
as elsewhere briefly noted, the profession loses 
certainly one of the ablest among the modern 
workers in hydraulic science. Although hold- 
ing a modest position in the City Engineer’s 
office of his native city, his name is well known 
among engineers throughout the world, in 
connection with the remarkable general for- 
mula for the mean velocity of water flowing in 
open channels, which he, together with Mr. 
GANGUILLET, the City Engineer of Berne, has 
given to the profession. 

We should deem it due to Mr. Kurrter’s 
memory, and to our subscribers, to enter into 
a somewhat extended summary of the long 
and successful studies and experiments which 
led tu so striking a result, except that a trans- 
lation of his main work, in which he describes 
these facts himself, is now nearly ready for 
the press, prepared by Messrs, Rupotex Her- 
ING and JoHN C. TravuTWINE, Jr., both of whom 
were friends of Mr. Kutter, and neither of 
whom need any introduction from us. In re- 
viewing this work we shall recount the details 
of the work more extensively, but in the mean 
time add merely this brief note. 

Over twenty years agothe gentlemen named 
were engaged in the construction of some ar- 
tificial channels with steep slopes, and were 
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brought face to face with the fact that for this 
ease all of the existing formule for the mean 
velocity of water were absolutely worthless. 
About the same time Bazin published an ac- 
count of his now celebrated experiments as to 
the flow of water in small channelsyand Humpu- 
REYS and ABBottT published their work on the 
flow of the Mississippi river, both containing 
new but entirely different formule based upon 
very different conditions. A request contained 
in the last named work, thatthe new American 
formule should be tested in rivers with steep 
slopes, caused Messrs. GANGUILLET and Kurt- 
TER to make a careful series of experiments in 
Switzerland, which demonstrated the utter 
uselessness of this formula also in such cases. 

Being now in possession of a large number 
of carefully made gaugings which embraced a 
wide range of conditions, varying from small 
channels to the Mississippi river and from 
light to steep grades, both for small channels 
and large rivers, within the usual practical 
limits, they conceived the idea of collating 
these various results, with a view of determin- 
ing whether any formula could be framed 
which would be generally applicable under all 
the practical conditions. After years of study 

Mr. GANGUILLET taking upon himself the al- 
gebraic and analytical and Mr. Kurrer the 
graphical investigations, the great mass of 
calculations and the final writing of the trea- 
tise—they finally succeeded in presenting the 
formula which now bears their name, in time 
to exhibit graphically the results of their work 
and of their formula atthe Centennial Exhibi- 
tion of 1876. The formula was first published 
in 1869, but was not fully established and ac- 
cepted for some years later. 

The formula has stood the test of time and 
experience perhaps better than any other 
making any approach to it in range which has 
ever been devised, and it has never yet been, 
and does not seem likely to be, improved 
upon. From the smallest stream or sewer to 
the largest river, and from very steep slopes 
to very flat slopes, it gives always results 
closely approximating to the truth when ap- 
ylied to such conditions as occur in actual 
practice. It has been pointed out, for example, 
that while it gives accurate results for the flow 
of the Mississippi river (5.6 ft. per sec. for the 
actual 5.93) that if we conceive the bed of the 
Mississippi coated with cement, and make the 
corresponding change of constant in the for- 
mula, we shall obtain a velocity of 11.35 ft. per 
sec.,or more than double what it was before, 
whereas in fact itis not at all likely that the 
coating of the bed of the Mississippi with 
cement would make any great change in the 
actual velocity; but then, the Mississippi is 
not coated with cement, and cannot be. If 
we take only streams large enough to have 
the hypothetical cement coating a rational 
possibility, we shall find that the resulting 
difference of current will be almost precisely 
what experiment will show them to be. 


We learn with great regret that Mr. Kutrer 
was entirely dependent upon the salary he re- 
ceived from the city of Berne, and that he 
leaves a wife and children destitute of means. 
His work has saved countless thousands to 
communities in all parts of the world, but it 
was of the kind for which there is little return 
in money, nor do Swiss salaries run very high, 
and he has remained penniless. While we can- 
not expect these communities to come to the 
assistance of his family yet we hope that 
among the engineering fraternity there may 
be some who will feel disposed to aid them, 
and we will gladly receive and forward sub- 
scriptions for this purpose. A number of en- 
gineers have already expressed their willing- 
ness to co-operate, and a few $5 or $10 sub- 
scriptions sent now might start a considerable 
fund. 


Switzerland, May 6, of apoplexy. 


PERSONAL. 


JAMES OwEN bas been 


tendent and Engineer of 
Montelair, N. J. 

W. M. Greene has been appointed General 
Manager of the Cincinnati, Indianapolis. St 
Chieago R. R. 

H. G. Taytor has been appointed Superin- 
tendent of the Calumet & Chicago Canal & Doek Co., to 
sueceed the late ELam G. CLARK. 

E. P. Martin, Assistant City Engineer, Den 
ver, Col., has resigned his position. 

Ronert Giitwam, C. E, has 
President of the People’s Cable Railway Co 
City, Mo. 

SauMEL CraiG, of Wapakoneta, Ohio, is on 


the engineering staff of the New York, 
Western Railroad. 


appointed Superin 
the Montelair Water Co 


Louis & 


elected 
of Kansas 


been 


Mahoning & 


F.G. Waternouse, has been appointed Vice 
President and General Manager 
Electric Co., of Baltimore, Md. 

J. M. Evpy, Superintendent of the Missouri 
Pacific belt line at Omaha, Neb 


of the Waterhouse 


» has been appointed 


General Manager of the International & Great Norib- 
ern Ry., with headquarters at Palestine, ‘ex 
W. B. Fiemina, of Louisville; Joun TT. 


Hager. of Ashland, and I. A. SPAULDING, have been ap 
pointed Railroad Com missioners by Goy. BUCKNER of 
Kentucky. 


Superintendent Tuomas Youna, of the City 
Engineer's department, Kansas City, Mo 
his position and 
tractor. 


has resigned 
will engage in business as a eon 
Dr. Wa. W. Laman, projector of the electric 
railway on Fulton St., New York, and President of the 
New York & Hudson Valley Aqueduct Co., which pro 
posed to give New York a supply of water fromthe Ad- 
irondack region, died recently in Brooklyn, N. Y. 


JoHn F. Wattace, M. Am. Soe. C, 
been placed in charge of special work at Fort 
bridge in addition Resident 
Sibley bridge— reporting to O. CHANUTE. His correspond- 
ents will please address him at Fort Madison, 
a. 

W. R. Kurrer, author of the well known 
KUTTER'S formula, and otherwise notable as an eminent 
engineer and technical writer, died suddenly at 


E., has 
Madison 
to his duties as Engineer 


Iowa, box 


Berne, 
He leaves a wife and 
several young children in destitute circumstances, and a 
movement is starting fora subscription for their benefit 
in partial acknowledgment of the debt which the 
fession owes the deceased. A 


pro 
translation Of his * Ver 
such”, his principal work, is now being made by Messrs 
R. HERING and Joun C, TRAUTWINE, Jr. 

a a . 


PUBLICATIONS RECEIVED. 

Papers of the Institution of Civil Engineers.—The fol- 
lowing papers are the latest received: “ Boiler Experi- 
ments”, HoLLipay; “ Use of the Plane Table”, Prerce; 
“ Alignment of the Nepean Tunnel, NeW South Wales” 
KEELE; “Fog Apparatus for Electric Light in Light- 
houses’, STEVENSON; “ River Gauging at the Vyrnwy 
Reservoir”, Parkin; “Continuous Railway Brakes”. 
MetTcaLFe; “ Mining Appliances in Westphalia”, MaL- 
LIET, De GOURNAY and Suisse: “ Heating Carriages by 
Exhaust Steam”, DRumMMoND; Abstracts of Papers io 
Foreign Transactions and Periodicals. 

The paper on the plane table, containing 13 cute and 
a folding plate containing 15 illustrations of plane 
tables, is one of the most complete summaries of the 
plane table and its use that has ever been prepared. 
Besides the paper by Mr. Pierce, and its discussion, a 
correspondence is given in which many eminent engi- 
neers have expressed their opinicas concerning the 
value of this instrument in the fleld. The fact is pretty 
clearly established that the plane-table is of great ser- 
vice in topographical surveys, but there is still room 
for doubt as to its practical utility in ordinary railroad 
work. 

Some of the other papers we shall abstract more fully 
later. 

The Indian Engineer, a jourpal published at Caleutta. 
India, announces that it will, in future. be issued 
weekly instead of fortnightly. The character of the 
journal will be maintained at the same standard, and 
the rates of subscription will remain unaltered 

The Designing and Construction of Storage Reservoirs. 
ARTHUR JacoB, B. A. Van Nostrand’s Science Series, 
D. Van Nostrand, New York, 137 p.p. 

This is a new edition of No. 6 of the Science Series, 
revised and extended by E. SHerMan Goutp, M. Am. 
Soc. C. E. It is presented in its original form with ai! 
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additional matter in the shape of foot notes and 31 
pages appended by the American editor. 

Fifth Annual Report of the United States Geological 
Survey, tor the year ending June 30, 1884. By J. W. Pow- 
ELL, Director, Pub. Doe. pp. 569, large 8vo. 58 large 
plates, 2 folding maps, 143 cuts, Excellent index. 

It would be inappropriate to these columns to review 
at length this splendid volume, another of the magnifi- 
cent series of scientific “pub. docs.” which reflect the 
highest credit on our Government, and which are quits 
without parallel among governmental publications 
Features of this report which cannot but interest intel- 
ligent engineers, however, are the reports on the Topo- 
graphical Features of Lake Shore and on Artesian 
Wells. The main part of the volume, however, is de- 
voted to geological matter, the chief papers being on the 
Archaean Formations of the North-West, on Gigantic 
Mammals found in that region, on existing Glaciers of 
the United States, and on Paleo-Botany, all elaborately 
prepared and illustrated. 

Another interesting feature to engineers is the ex- 
tent to which the interior of the United States has 
already been triangulated, shown by a beautifully exe- 
cuted map. Almost every State in the Union has work 
of this kind within it besides the Coast and Lake Sur- 
vey work. 

Census of Massachusetts, 1885. Vol. ITI. 
Products and Property. 8vo. pp. 934. 

Every kind of agricultural product in Massachusetts 
shows a heavy deciine in price since 1875 (some 25 per 
cent. as an averge) except hay aud onions. Land rep- 
resents 51.2 per cent., the buildings on it 34.4 per cent., 
and tools, live stock, fruit trees, ete., the other 14.4 per 
eent. on agricultural land only. The State has only 
16 farms out of 45,010 of over 1,000 acres, only 152 of 500 
acres or more, and only 735 of over 300 acres. The cen- 
sus is a very complete one. 


Agricultural 


Report onthe Relation of Railroads to Forest Supplies 
and Forestry : together with Appendices on the Structure 
of some Timber Ties, their Behavior, and the Cause of 
their Decay in the Road-Bed; on Wood Preservation ; on 
Metal Ties ; and on the Use of Spark Arresters. Pub. Doc. 
compiled by B. E. Frernow, Chief of Forestry Division, 
Department of Agriculture. 8vo. pamphlet, 149 pp., 22 
plates, numerous tables, excellent index. 

This excellent monograph deserves the closest study 
from engineers, who will find the paper on the micro- 
scopic structure of ties, by P. H. DupLEy, of special in- 
terest and importance, while the paper entitled “ The 
Connection of Railroads with Forest Fires” can likewise 
hardly fail to be of interest of them. We shall notice this 
report more fully in the future. 

The Practice of the Improvement of the Non- Tidal 
Rivers of the United States, with an Examination of the 
Results thereof. By Capt. E. H. Rurrner, U, 8. Engi- 
neer, New York. Jobn Wiley & Sons, 1886. 8vo. 195 pp. 
fair index, many unnumbered tables.! 

After a few introductory remarks on the legislation 
affecting river and harbor improvement, the author 
gives a detailed review of the pregress and results of 
the improvements of the non-tidal rivers, explaining 
the character of the rivers and the nature of the im- 
provements made, touching upon engineering points, 
and especially considering whether the results justified 
the expenditures. Not all the streams upon which 
money has been expended are considered, but all the 
most important, including the Ohio, Mississippi, Ar- 
kansas, Missouri and others, are fully described and a 
great mass of statistics concerning cost, etc., is given. 
The general conclusion of the author is that no great 
errors have been made either in theory or practice. 
The book fills, and fills well, a fleld heretofore unoccu- 
pied, anc will be very valuable as a source of informa- 
tion. A careful study of its pages would be of great 
service to engineers engaged in river improvement. 

isso a 

Annual Report upon the Improvement of Rivers and 
Harbors in the State of Florida, in charge of WILLIAM M. 
BLAcK, Capt. U. 8. Engineers; being Appendix O of the 
Annual Report of the Chief of Engineers for 1887. Pub. 
Doc. Svo, pamphlet, 64 pp. 3 folding plates, no index. 
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ERRATA.—In the article on Angle Prisms in our 
issue of May 12, equation (1) should read sind = n 
sin. € instead of, if sin. a =, ete., and the fifth line 
below the cuts in the second column should read 
“according to whether the larger or smaller angle 
is employed as first refracting angle.”’ 

si seid dca 

ENGEL, the statistician, states (according to the 
Mett. alarbeiter) that the total horse-power of the 
machinery driven by steam used in the world (ex- 
clusive of locomotives and steamships) amounts to 
from 13,300,000 to 15,500,000 H. P. The United States 
has 2.185.458 H. P.; Great Britain, 2,000,000: Ger- 
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many, 1,360,000; France, 492,418; Belgium (in- 
cluding locomotives and steamships) 568,139; 
Austro-Hungary, 157,278; Italy, 54,231; Switzer- 


land, 20,000. 

The machinery driven by water-power in the 
United States requires 1,225,379 H. P. (the figures 
being for 1880 and since largely increased). In Ger- 
many only 170,000 H. P. 


J 


SOCIETY PROCEEDINGS. 


Enginee s’ Club of St. Louis.—The Club met at 
Washington University May 16; twenty-eight members 
and nine visitors present. The executive committee 
reported having arranged the last meeting of the 
spring session for May 30th, instead of June 6th. Wm. 
T. GouLD was elected to membership. Mr. Cuas. F. 
WHITE read a paper on “The Failure of a Firmenich 
Boiler.” The disaster in question occurred at the 
Plant Flour Milla, Maine and Chouteau Av., St. Louis, 
The construction of the boiler and the arrangement of 
the plant, together withthe method of operetion, were 
described. The material used was C. H. No.1 iron of 
45,000 Ibs. tensile strength. Test specimens had shown 
a tensile strength of from 50,100 to 58,900 lbs. The 
boiler had 3,375 sq. ft. of heating surface and was rated 
at 225 H. P. In the opinion of the speaker the failure 
was due to faulty design, which permitted great differ- 
ences of temperature and consequent expansion of 
adjoining tabes, as well as dunger from scale. Com- 
parisons were made with other prominent water tube 
boilers. Messrs. Merger, WHEELER, RussELL, Buais- 
DELL, NIPHER and JOHNSON took part in the discus- 
sion. 

The second paper was read by Mr. Louis STockETT 
on “A Well Ventilated Mine.” The proper ventilation 
of mines was such a simple matter that itiwas a cause 
for surprise that it was not better done. Mr, STOCKETT 
described in detail the arrangement at Mine No. 6, 
Staunton, LiL, illustrating his remarks with drawings. 
The difficulties met with and their remedies were 
pointed eut. 

After a short discussion the reports of special com- 
mittees were then taken up. The secretary read the 
following: 


To the President and Members of the Engineers Club of 
St. Louis. 


GENTLEMEN.— Your committee to which was re- 
ferred the matter of ‘Proposed Legislation on 
National Pablic Works,” beg leave to report that they 
have carefully considered the matter, and report as 
follows: 

1. That we are of the opinion that the proposed legis- 
lation as laid down in the Cullom-Breckenridge bill. is 
a step in the right direction, and that if properly 
earried out it will result in substantial improvement 
in the efficiency of this branch of the public service. 

2. We recommend to the club the appointment of two 
committees, one of which shall be charged with the 
duty of raising funds as requested by the executive 
board; that this money be raised by private subscrip- 
tion from members of the club and others who may be 
interested in the matter. 

We recommend that the other committee be in- 
structed to correspond with similar committees from 
other clubs and with any other persons who may be 
able to aid in bringing the geod the proposed leg- 
islation ,to the attention of members of Congress, the 
object being to secure concerted action in urging the 
passage of the proposed bill as it may be finally 
perfected. 

We are of the opinion that promotions from the 
grade of Division Engineer to Department Engineer 
should he subject to the recommendation of an exam- 
ining board as provided for the grades of resident, 
first assistant and second assistant engineers; and 
we therefore recommend that the club pass a resolu- 
tion to this effect, and that the committee on corre- 
spondence be instructed to forward th{s resolution for 
= eonsideration of the committee having the bill in 
cbarge. 


[Signed] ‘Rancis E,. NIPHER, ) 


F 
A. W. Husparp, Committee. 
8S. B. RussExL, ) 

On motion the report was received. On motion the 
action required by the recommendation contained in 
the report was made the special order for the next 
meeting May 30. 

Mr. McMatn’s paper on “The Water Way between 
the Lakes and the Mississippi River” will be read May 
30. 


Wo. H. Bryan, Secretary. 


The Engineers’ Club of Cincinnati.—A prelimi- 
nary meeting for the formation of the Engineers’ Club 
of Cincinnati was held April 28. 

The organization of a membership of 40 was com- 
pleted May 16, by the election of the following named 
officers: President,Col. WM. E. Merrruy, U.S. A.; Vice- 
President, G. BouscaREN: Secretary, RusSELL HINMAN; 
Directors, G. B. NicHOLSON, LATHAM ANDERSON, J. Fos- 
TER CROWELL. 

Civil, military, mining, mechanical, electrical and 
hydraulic engineers are eligible to full membership, 
while a manager of a publie work or a scientist may be- 
come an Associate. 
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Convention of the American Society of Mechanj cal 
Engineers.—The American Society of Mechanica) py. 
neers convened in opening session in the Hall of W.)) i 
Institute, Nashville, Tenn., at 10 A. M., Tuesday, \ 
with President HORACE See, in the chair; Prot, | 
Hutton, Secretary, at the desk, and the following |). 
Members and ladies present: E. 8S. Cops, Terre [H4.);, 
Ind.; A. T. Woop and wife, Champaign, HL: Jou, \ 
Weston, Chicago, Ill.; H. G. HAMMETT and wife, ‘> 
N. Y.; Perer H. KirKvAo0G, Youngstown, ©.: p 
FICKINGER, Beaver Falls, Pa.; WM. A. Foster, Cory), 
N. Y.; HORACE B. GALE, St. Louis; C. M. Woopw ai). 
Louis; T. H. STILUMAN, New York City; Jos. [»\ 
GROBEILLE, Cleveland; EDWARD 8. DENT, Washiny;. 
CHARLES W. LIVERMORE, New York; HORACE Seo 4); 
wife and Miss Morrat, Philadelphia ; JOHN ©. Cox y 5); 
Montgomery, Ala.; WM. WATSON, Boston, Mass.; Hix). 
H. Supier, Philadelphia; S. TOMPKINS, Crozet, \, 
HENRY J. SNELL, Philadelphia; W. R. WARNER, (jo\, 
land, 0.; E. H. PARKES, G. E. WHITEHEAD, Provides, 
R. 1.; 8S. AsHton HAND, Toughkenamon; F. F. Heypy 
way, N. Y.; H. B. Parsons, Lewis C, DAWEs, New Yor\ 
O. A. LANPHEAR, H. P. Minott, Columbus, ©.; J (co, 
REESE, Pittsburg; GEORGE M. Bonn, Hartford; Gro. p 
Stetson, New Bedford, Mass.; B. H. WARREN, Boston 
JOHN E. Sweet, Syracuse; Jog. F. FIRESTONE, J Wey. 
DELL CoE, Columbus, 0.; 8. W. BALDWIN, New York 
FrRaNK E. Kirsy, W. 8S. RAYNER, Cincinnati; Jouy | 
Witcox and wife, Pittsburg; GEORGE H. 
Boston; JOEL SHARP, Salem, O; Wm. T. Macrepe; 
Nashville; WitLiAM MILLER and wife and Mrs. Sanps 
Pittsburg; SAMUEL A. PARKER, Massachusetts: Anrie) 
Berts, Wilmington, Del.; WM. Kent, New York: 'l. Hi 
ROBERTS, Detroit; OLIN A. LANDRETH and wife. \ ash. 
ville, Tenn.; J. 8. Coon, Burdette, N. Y.; CHas. L. Husro, 
Coatsville, Pa.; MInork Scover, Nashville, Tenn.: J\s. | 
Lewis, N. Y.; WILtntaAM M. WHuHiItNey, Winchenden 
Mass.; W. S. RoGers, Cincinnati; Wa. H. Winey. New 
York ;A. F. NAGLE, Chicago ; J. 8. LANE. 

The following new members were elected : 


iy * 


K 


SARKUs, 


MEMBERS. 

Wa. H. Brxpy, U.S. Eng., Wilmington, N. C. 

JOHN BIRKENBINE, Engineer, Philadelphia, Pa. 

THOMAS C, Booru, T. C. Booth, New York City. 

Cuas. W. BRAY, Lloyd Booth Co., Youngstown, ©. 

LAFAYETTE D. CARROLL, Sloss Iron & Steel Co., bi; 
mingham, Ala. 

FRANCIS J. CoLk, Chief Draftsman, B. & O. R. R., Balti- 
more, Md. 

Wm. H. CoLeMAN, Eng. Curran & Wolff, Chicago, Il. 

I. B. COLEMAN, Foundry & Machine Shops, Elmira, N. \ 

WALTER L. CLARK, Manager Niles Tool Works, New 
York City. 

F. H. Eassy, Betts Machine Co., Wilmington, Del. 

W A. Foster, Fall Brook Coal Co., Corning, N. Y. 

WILLIAM GARRETT, American Wire Co. Cleveland, 

H L. GANnT?, Midvale Steel Works, Germantown, Pa. 

H. A. Gituis, N. Y. P. & O. R, R. Shops, Meadville, Ps 

H. G. HAMMertt, F. W. Richardson's Est,, Troy,N. \ 

W.T. Htcprvp, Jr., Harrisburg, Car Mfg. Co., Harris 
burg, Pa. 

CHAS. J. HILDRED, Centre Mining Co., Pittsburg, Pa. 

Frep A. LARKIN, E. P. Allis & Co., Milwaukee, Wis. 

WILLIAM MILLER, Duquesne Forge, Pittsburg, Pa. 

SPENCER MILLER, Engineeer, Chicago, Tl. 

J.D. McREA, Morris MachineWorks, Baléwinsville,\. ) 

TEILE H. MUELLER, Engineer, 319 Broadway, N. Y. City 

EUGENE MORAN, Seimens Lungren Co, Phila. Pa. 

Gro. H. REYNOLDs, Engineer, Wall St., N. Y. City. 

P. Roserts, Jr., Pencoyd Iron Works, Pencoyd, Pa. 

W. RopeErts, Paper Manufacturer, Waltham, Mass. 

Geo. J. Roperts, Draftsman, R.& D. R. R. Washing 
ton, D. C. 

R. A. RoBERTSON, Jr., Agent Builder’s Iron Fonndry. 
Providence, R. I. 

WINFIELD S. RoGers, Universal Radial Drill Co., Ciu 
cinnati, O. 

NEWELL SAUNDERS, Chattanooga Plow Co., Chatta 
nooga, Tenn. 

8S. A. Smrru, Providence Oil Works, Providence,R. |. 

H. H. ScoviLLe, Manufacturer, Chicago, Ill. 

JAMES M. SHACKFORD, C.& A. R. R., Bloomington, Li! 

MINOR SCOVEL, Scovel & Irwin, Nashville, Tenn. 

T. JACKSON SHAW, Harlan & Hollingsworth, Wilminy 
ton, Del. ; 

F. L. SHEPPARD, Penn’‘a R. R. Altoona, Pa. 

A. A. STEVENSON, Cambria Iron Co., Johnstown,Pa. 

ALLEN STRALE, Yale & Towne Mfg. Co., Stamford, 
Conn. 

HENRY H. Sup ier, Engineer, 907 Arch St. Phila., Pa. 

EARL A. THISSELL, Emerson Power Seale Co., Lowel! 
Mass. 

CHARLES W. THOMAS, Engineer, Jersey City, N. J. 

E. F. ToLMAN, Wheelock Eng. Co. Worcester, Mass. 

HENRY TREGELLES, N. Y. L. E. & W. R. R., Salamanca 
Ra X.. 

Cuas. N. Trump. Manufacturer, Wilmington, Del. 

HERMAN UNZICKER, Frazer & Chalmers, Chicago, Il. 

Henry J. VAILe, Smith Vaile & Co., Dayton, O. 


ASSOCIATES, 


CHARLES E. AsHucrort, Abendroth & Root Mfg. Co. 
Boston, Mass. 
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WALTER L. Prerce, Lidgerwood Mfg. Co., N. Y. City. 
Decatur 8S. Smira. Iron Founder, Philadelphia, Pa. 


JUNIORS, 


Anson W. BuRCHARD, Engineer, Danbury, Conn. 

A. L. Burns, Jabez Burns & Son, N. Y. City. 

L. W. Coue., M. M., South Shaftsbury, Vt. 

R. E. Corts, Massachusetts Inst. Tech., Boston, Mass. 

EDWARD HERBERT DocKAm, Asbestos Packing Co., 
N. Y. City. 

Jor. F. FIRESTONE, Columbus Buggy Co., Columbus, 0. 

CHAS, H. GLASSER, Rand Drill Co., Tarrytown, N. Y. 
Ww. Os Goon, Hildreth, Mass., Inst. Tech., Boston, Mass. 

James C. HOBART, Engineer, Cincinnati, 0. 

W. M. TAYLOR, Phcenix Mech. Works, Indianapolis, Ind. 

Curtis H. VEEDER, Calumet & Hecla Mining Co., Calu- 
met, Mich. 

The following papers were read: On “ Heating Rail- 
way Cars by Steam From the Locomotive,” Henry R.- 
Towne, Of Stratford, Conn., and W. J. BaLtpwin, of 
New York. T. Hawkrns, of Taunton, Mas:., read 
a paper on steam heating apparatus for buildings, and 
another entitled “A plea for the Printing Press in 
Mechanical Enginéering Schools.” Mr. Georce L. 
FowLER submitted a paper on “ Estimating the Cost of 
Foundry Work,” an abstract of which appeared in our 
issue of May 19, and Mr. H. L. Brnsse one on “ A Short 
Way to Keep Time and Cost.” 

The following questions were discussed: “ What is 
the most economical speed of cable in telo-dynamic 
transmissions for high and low power,” and “ What 
data is there for design of pump-rope transmissions, es- 
pecially where several parallel ropes replace a flat 
belt?” 

On the afternoon of May8,the party proceeded by 
special train to West Nashville to inspect the new 60- 
ton furnaces. They were welcomed by the President 
of the Company, Gen. WARNER, and afterward Dr. 
Prerck, at the request of the visitors, explained his 
patent process of making charcoal. 

In illustrating the economic superiority of his inven- 
tion he said that a cord of wood under the old process 
yielded on an average 35 bu. of charcoal, worth $2.10, 
Under the Pierce system a cord produced 50 bu., worth 
$3; 150 lbs. acetate of lime, $2.62: 244 galls. aleohol, $1.93, or 
a total of $7.55. Applying the illustration to a charcoal 
furnace making 50 tons of iron a day, the saving by the 
PIERCE process over the old in a year was 15,642 cords 
of wood. Carrying the illustration further, he showed 
that in treating 40,000 cords of wood a year under the 
old system andthe Prercethe charcoal furnace under 
the former would get 1,400,000 bu. of charcoal at a cost 
of $66,000 and receipts of $70,000, while under the Prercre 
process the Same amount of wood would yield 2,000,000 
bu, of charcoal, worth $100,000, while in addition 100.000 
gall. of aleohol. worth $77,500 and 6,000,000 lbs. cf acetate 
of lime, worth $105,000, would be secured, the net profits 
of the old process being but $4,000, while under the 
Preece it was $134,200, 

There Were seven plants using this process in 1887: 
three in Tennesee using 60,000 cords of wood. two in 
Alabama using 82,900 cords, two in Michigan using 60,- 
000 cords, 

At the evening session Goy. TayLor delivered an ap- 
propriate address of weleome and was followed by other 
speakers. Prof. C. M. Woopwarp, of St. Louis then 
delivered the address of the evening on the “Coming 
Engineer”, after which came an informal receptior 
given by the citizens of Nashville. 

WEDNESDAY, May 9. 


The convention met at 9.30 a. M., in the Chapel of 
Vanderbilt University with Vice Prest. Joun E. SwEet 
in the chair. 

An address of weleome was extended by Chancellor 
GARLAND of the University in which he referred to the 
dependence the South must place on the coming me 
chanical engineers and cited the work which had 
been accomplished in the Engineering Department of 
its University. 

Three papers were then read and discussed: ‘‘Pro- 
portioning Steam Cylinders’, by R. H. Tuurston, ab- 
stracted in our issue of May 19; “Connecting Rods”, by 
W. F. Martes; “A new method of Inserting and Steur- 
ing Crank Pins”, by C. C. CoLLins. 

After adjournment the visitors inspected the various 
departments of the University and then reassembled to 
witness the laying of the corner stone of the new An- 
nex to the Engineering Department. The recent gift 
of Mr. CoRNELIUsS VANDERBILT of $20,000 for the erection 
of this building makes the sum of the donations of that 
family to the University nearly $2,000,000, the gifts hav- 
ing been made by three generations cf the family be- 
ginning with Commodore VANDERBILT in 1875. 

In the afternoon a special train conveyed the party to 
Belle Meade, the famous stock farm, where they were 
royally entertained by Gen. Jackson. 

In the evening three papers, ali by Gro. H. Barrus 
were read and discussed: “The Effect of Circulaticn 
in Steam Boilers on Quality of Steam”, abstracted in 
our issue of May 19; “Memoranda on the Performance 
of-a Compound Engine”; and “An Electric Speed Re- 
corder”, an abstract of which appears in this issue. 


Tuurspay, May, 10. 

In the morning the following papers were read and 
discussed: 

“Surface Condensers”, by Jay M. WarrmMan: “Duty 
trials of Pumping Engines”, by J.8. Coon; “The Dis- 
tribution of Steam in the Strong Locomotive”, by F. W. 
Dean: “Strains in Locomotive Boilers”, by L. 8. Ran- 
DOLPH: “Steam Excavators”, by W. L. CLEMENTS ;a part 
of which we reprint, with illustrations in this issue. 
“River Practice in the West’, by Jonn M. Sweenry. 

In the afternoon a trip was taken over the Overland 
Dummy line to Glendale park and water-works. 

In the evening the last session of the convention oc- 
eurred,and it was principally occupied with the discus 
sion of the following papers: 

Hakry DE B. Parsons, “The Displacements aud the 
Area Curves of Fish” an abstract of which appears in 
this issue. J. E. Denton, “Mechanical Significance of 
Determinations of Viscosity of Lubricants", abstracted 
in our issue of May 19. Frep. A. SCHEFFLER, “A 
Foundry Cupola Experience.” A. F.NaGur, “The Best 
Form of Nozzles and Diverging Tubes”, abstracted ip 
this issue. Jacos Reese, “The Tetra Basie Phosphate’ 
R. H. Tuurston,* Large and Enlarged Photographs 
and Blue Prints”. J. Burxitr Wess, “A Persistent 
Form of Tooth.” Wm. Hewitt, “Wire Rope Fasten- 
ings.” 

Complimentary resolutions were adopted thanking 
Gov. TayLorn: Mayor McCarver; the President and 
other officials of the Nashville, Chattanooga & St. 
Louis Railway Co.; Dr. H. M. Prerce; Gen. WILLARD 
WakRNEBR; the Trustees and Faculty of Vanderbilt Uni- 
versity; the President and Faculty of Fisk University; 
the Local Committee of citizens of Nashville, es- 
pecially to Gen. G. P. THuRsTon, Chairman, and 
O.EN H. LANDRETH, Secretary; and to all others who 

had helped to make the Convention enjoyable. 


Fripay, May 11. 


A special train was placed at the disposal of the Lo- 
eal Committee by the Nashviile, Chattanooga & St, 
Louis Railroad, and a party of about a hundred left on 
it for South Pittsburg and Chattanooga. The only 
stop made was at Tullahoma, the famous Tennessee 
summer resort, A delegation of citizens of South 
Pittsburg boarded the train at Bridgeport, and fore- 
easted the welcome awaiting the party in the town. 
Dinner was followed by speeches and responses, and 
then a tour of inspection of the thriving town was 
made, 

At 3 Pp. M.the gentlemen were taken twenty miles fur- 
ther up the Sequatchie Valley to inspect the coal mines 
and listen to a geological lecture in the open air from 
Prof, Sarrorp. The ladies were meanwhile detained 
at South Pittsburg. 

SATURDAY, May 12. 

The Society finished its very enjoyable tour at Chat- 
tanooga.- 

The 42 miles of dummy lines that encircle and tra- 
verse this valley were covered in a special train of two 
coaches, one end of which was loaded with a character 
of refreshments suited to tie occasion. The principal 
industries were visited and Mission Ridge ascended 
during the forenoon, and the afternoon was consumed 
ina trip up the inclined railway to Point Lookout and 
inspection of the new hotel. At night the scene of 
hospitality was transferred to the Chamber of Com- 
merece, filled with representative men of Chattanooga, 
H. Ciay Evens presided and introduced the speakers 
happily. There were present: President Ske and 
Secretary Hutton, of the Society; Prof. Bemis, of Van- 
derbiit; Woopwakp, of St. Louis, and others, The 
party disintegrated here, several going to the meeting 


of Mining Engineers at Birmingham, and the remain- ‘ 


der returning East through Nashville, by a speciai 
train which the Nashville & Chattanooga road fur- 
nished, 


New England Water-Works Ax<sociation. 
following circular has been issued: 


The 


Secretary's Office, 
New Beprorp, Mass, May 138, 1888, 
DFAR SIR:— 

You are hereby reminded of the action tak2n in 
reference to the exchange of sketches at the last an 
aual meeting at Manchester, N. H., when a large uum- 
ber voted to bring at the next meeting a sketch of the 
gate house, including the peculiar method of taxing 
water from the reservoir of the works which he repre- 
sents. See Journal for September, 1887, pp. 86 to 91 in- 
elusive. If not the gate house, the sketch of any struc- 
ture or device will be equally acceptable. Members are 
earnestly requested to take steps to avoid the discour- 
aging results of past years. If each member will pre- 
pare just one subject, then the result cannot fail to be- 
come a complete success. These blue prints should be 
of dimensions 10 x 15 ins. laid out to margin. 

Very truly, E,. Darina, President. 
R. C. P. COGGESHALL, Secretary 

(To insure uniformity members should procure a 
copy of the circular.) 


The Seventh Annual Convention, will be held at 
Providence, R. I., June 13, 14, and 15, 1888. The head- 


quarters of the Association during the convention will 
be at the Narragansett Hotel, where the rate will be 





from three dollars per day upwards, according to the lo 
eation of room aad accommodations desired. 

All those proposing to attend 
promptly notify Epwin Darra, President, N. E., 
W. W. Association, Pawtucket, R. L., of such intention, 
At the same time they should secure a room at the 
hotel. For this lat‘er purpose address Narragansett 
Hotel, Providence, R. I. 

Members and guests are requested to report imme 
diately upon arrival at the offlee of che se 
Parlor 10, Narragansett Hotel, and register their 
names, when they will be provided with badges, which 
they are requested to wear during the convention. 

The hotel accommodations will be of such magnitude 
as to allow for the attractive entertainment of 
the lady friends of the asseciation, and it is urged 
upon the members to see that a large representation 
is present during the convention. 

Members of Water Boards and ail 
in questions pertaining to water supply are always 
welcomed to the meetings of this association. 

A cordial invitation is hereby extended to all those 
persons who are eligible, and have not already done so, 
to join the association. 

The sessions of the convention will be at the Fire- 
men Association Hall, 98 Weybosset Street. 


are requested to 


‘retary, 


thers interested 


PROGRAMME. 

The associate members are now preparing an Ex 
hibit of Water-Works supplies, and from present indi 
cations it ean -onfidently be stated that this display 
will certainly prove a most attractive feature. 

In addition tothe programme as presented hereafter 
the following topics will be considered at such inter 
vals in the proceedings as may oceur. 

1. ‘‘ What is the best way to limit the use and weight 
of special castings?” 

2. “What is the best method of locating gates and 
spe*ials?” 

3. “* What is the true value of pressure and recording 
gauges?” 

4. “Office routine—method of keeping accounts.” 

5. * What is the percentage of difference between the 
yield of driven wells at extreme seasons of the year’ 


WEDNESDAY, JUNE 13. 


10.30 A. M. Meeting of the Exseutive and Finance 
Committees, at Parlor 10, Naragansett Hotel. 

Afternoon 2,30 Pp. M.; The Convention will 
assemble at the Firemen Asso:tiation Hall, 98 Weybos- 
set Street, where it willbe received by Hon. GILBERT 
A. Rossins, Mayor of Providence, after which the reg- 
ular order of business will be considered. 

1. Raading the minutes of the lasi meeting. 

2. Consideration of applications for membersbip. 

3. President’s Address. 

4. Report of Executive Committee. 

. Report of Treasurer and Finance Committee. 

6. Report of Committee on Badges. 

7. Appointment of Committee to nominate officers 
for the ensuing year. 

Reading and discussion of papers: “Soils from 
which supplies may be obtained by filter galleries or 
driven welis,” Patneas BALL, C. E., Worcester, Muss.: 
“ Description of apparatus fer notifying when bigh 
water level is reached in reservoirs and water tanks,” 
W. P. WHITTEMORE, Supt., North Attleboro’, 
Questions and answers. 


Session, 


Mass. : 


Evening Session, 7.30 Pp. M. Prof, J. E. Denton, of the 
Stevens Institute of Technology, Hoboken, N. J., will 
present a series of lantern views explanatory of the 
general hydraulic problems involved and methods em- 
ployed in the building of the new Croton Aqueduct, for 
the increase of the water supply of New York city. 


THURSDAY, JUNE 14, 


Morning Session. 94a.M. Election of officers. Read- 
ing und discussion of papers: “Microscopical sketches 
of some vegetable growths in reservoirs.” F. 1, 
Forbes, Supt., Brookline, Mass.; “ The aeration of 
water supplies by natural canals and low dams,” S. E 
Bascock, Chf. Eng,, Little Fa lis, N. Y.; ‘Can tests by 
tubular wells be relied upon to show the amount of 
water that may be obtained for a public water supply?” 
W. C. Boyce, C. E., Worcester, Mass. Questions and 
answers. 


Afternoon Session, 2,P.M. General business. Read 
ing and discussion of papers: ‘“‘The use of relief or 
safety valves in distributing systems.” 8S. E. Bascock 
Chf. Eng.. Little Falls, N. Y.; “Covered reservoirs,” 
CHARLEs H. Sway, C. E., Boston, Mass. Questions and 
answers. 


Evening Session. 7.30 P.M. ‘Testing water meters 
and something learned thereby,” a talk by L. Freep. 
Rice, C. E., Boston, Mass. Questions and answers 
General discussion. Adjournment. 

FRIDAY, JUNE 15. 

An attractive entertainment will be presented tothe 
members of the association upon this day, the details 
of which will be announced during the convention. 
Epwin DaR.ino, President, Pawtucket, R. I 
R. C. P. CoaGesHaLt, Secretary, New Bedtord, Mass. 
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CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 
Existing Roads. 
Canada,.—The following r soiutions regarding rall- 
way Subsidies have been reported tothe Dominion Par- 
liament. 


That it is expedient to authorize the G overnor-in- 
Council to grant the subsidies hereinafter mentioned 
to the railway companies and towards the construction 
of the railways also bereinatter mentioned 

Tothe Ottawa and Parry Sound Railway company, 
for 2 miles of their railway from a point on the Cana 
dian Pacific railway to Eeansville in, lieu of the subsidy 
granted in 1886, for a railway from a point on the Cana- 
dian Pacitie raitway to Ew@ansville, a subsidy not ex 
ceeding inthe whole $70,400, 

To the Nova Seotia Central Railway Company for 
46 miles of the railway, from Bridgewater to the Wind- 
sor & Annapolis tailway in Nova Scotia, a subsidy not 
exceeding $8200 per mile, nor exceeding in the whole 
$147,200. 

To the Montreal & Champlain Junction Railway Com- 
pany for 3 miles of their railway, from the end of 
the preseot subsidized section to Massena Springs, a 
subsidy not exceeding $3200 per mile, nor exceeding in 
the whole $9600, 

To the Massawippi Valley Railway Company for the 
section of their railway from a point on the Atlantic & 
Northwest Railway. near the village of Mavog, to Avers 
Fiat station on the Massawjppi Valley Railway, in leu 
of the subsidy granted last session, a subsidy of $42,000, 

To the Poutiae Paeifle Junction Railway Co., for 
bridging the river and channels of the Ottawa river at 
Albrite and west thereof, a subsidy of $31,500, to be paia 
cout monthiv as the work progresses, upon the certifi- 
cate of the Chief Engineer of Government Railways. in 
the proportion which the value of the work executed 
beara to the value of the whole work undertaken, and 
for three miles of their railway extending from a point 
three miles east of Pembroke to Pembroke, province of 
Ontario, a subsidy not exceeding $3,200 per mile, nor 
exceeding in the whole $9,600, provided that the entire 
work subsidized upon this railway shall be completed 
within four yeurs from the passing of this act, the sub- 
sidy eranted by this act not to ex eed in the whole 
$41,000 

To the Port Arthur, Dulath & Western Rallway for 
st miles of their railway from Port Arthur toward 
Crooked lake, in tieu of the subsidies granted by 48-49 
Victoria, Chapter 19, for the construction of a railway 
from Murritlo Station to Crooked lake, a subsidy 
not exceeding $8,200 per mile, nor oxceeding in the 
whol $271,200. 

To the Quebec & Lake St, John Railway Co. for 
Ww miles of theic railway from Luke St. John towards 
Chicoutimi, or feom Chicoutimi towards Lake St. John, 
being a transfer made at the request of the Saguenay & 
Lake St. John Railway Go, of the subsidy granted them 
by 50-51 Victoria, Chapter 24, a subsidy not exceeding 
$5.200 per mile, nor exceeding in the whole $96,000, 

To the Tomiscouata Railway Company, for twonty 
miles of their braneh railway. from Edmondston 
towards the At, Francis river, Quebec, in lieu of the 
subsidy granted last session, a subsidy of $100,000, 

To the Quebec Central Railway Company, for the 
construction and completion of a line of railway from 
St. Francis at ition toa point on the Atlantic & North- 
western railway near Moose Head Lake, ninety miles 
in lieu of the balance of the subsidy grantad by 47 Vie. 
chap, & a subsidy not exceeding $23,345 per annum for 
twenty years,or a guarantee of a like sum for a like 
period as interest on the bonds of the company, 

To the Central Railway Co., of New Brunswick a 
wrant as subsidy of 4052 tons of used tron rails and fust- 
enings, loaned to the St. Martin’s & Upham Railway 
Co... which rails and fastenings stand in the publie ae- 
counts a8 an asset of $85.612, 

To the Elgin, Petiteodiac & Havelock Railway of New 
Branswick a grant as subsidy of 2,201 tous of used iron 
rails and fastenings, loaned to the Elgin Branch Rail- 
wav,now forming part of the Elgin, Petiteodiac & Have- 
lock Railway, which rails and fastenings stind in the 
public accounts as an asset for $44,252, 

To the Kent Western Riilway Co.. of New Brunswick, 
a graat as subsidy of 2,649 tons used irons and fasten- 
ings loaved to this company, which rails and fasten- 
ings stand in the publis accounts as an asset for $5s,- 
sa, 

lo the Halifax Cotton Co., of Nova Seotia, a grant as 
subsidy of 283 tous of used iron rails and fastenings 
loaned to the company, which rails standin the publi: 
accounts as an asset for $4,335, 

To the Steel Co,. of Canada in Nova Seotia, a 
“rant as subsidy of 597 tons cf used iroa rails, ete., 
loaned to the company aad standing in the public 
accounts aS an asset for $11,964, 

lo the Albert Railway Co., of New Branswick, a grant 
as subsidy of 726 tons of used iron rails, standing in the 
public accounts as an asset for $11,665, 

All the lines for the construction of which subsidies 
are granted shall be commenced within two years from 
Ausust 1, next, and completed within a reasonable 
time, not to exceed four years, to be fixed by order-in- 
eouneil and snall also be constructed according to de- 
scriptions and specifications and upon conditions to be 
approved by the Governor-in-Council on the report of 
the Minister of Railways and Canals, and specified in 
un agreement t> be made in each case by the company 
with the Government, and which the Government is 
hereby empowered to make. The location also of every 
such line of railway shall be subject to the approval of 
the Governor-in-Counceil, and all the said subsidies 
respectively payable in cash shall be pavable out of the 
Consolidated revenue fund of Canada, by installments 
onthe completion of each section of the railway of not 
less than ten miles, proporuonate to the value of the 
portion so completed in comparison with that of the 
whole undertaking to be established by the report of 
the said Minister, or upon completion of the work 
subsidized. 


Ohio Southern.—At the meeting of this company’s 
stockholders at Springfield, O., May 21. it was voted to 
build the extension from Jackson to Pomeroy, on the 
Ohio river, a distance of 30 miles, The capital stock is 
to be increased to $5,500,000, and large parchases of 
equipment are to be made. W. H. Van Tassk1, Spring- 
fleid, O,, is Superintendent, 


Grajston & Upton. 


e _ Boston, Mass., May 18, 1888, 
Eprrok ENGINEERING NEws:— 


Toe name of the Grafton Centre Railroad Co, has 
been ehanged to the Grafton & Upton Railroad Co. 
The road ts being extended to West Upton, a distance 
of Smiles, which, when completed, will make the 
whole line 8 miles in length, H. P. Bean is Chie!t Eagi- 
neer, Capital for construction is secured and the con- 
trict has been given to Chas. H. Wellington, the work 
to be completed by Uct, 1, 1888, 

Epwakp P, Usner, President, 

Ohio, Indiana & Western,.—Ever since the separa- 
tion of this company and the Cleveland, Sandusky & 
Cineinoati, projects have been discussed for a line to 
Columbus. A route now under consideration is over 
the Obio Southern trom Springfleld to South Charles- 
ton. From this point a line would be built to Grove 
City, 7 miles from Columbus on the Columbus & Cin- 
einnati Midland, over which line trains would enter the 
city. 

Roston & Maine,—Worck is to begin at once on a 
large passenger station at Malden. 

Toledo, St. Louis & Kansas City,—About 650 hands 
are at work near Frankfort, Ind., grading preparatory 
to the change of gauge. s 

Cleveland & Mahoning Vatley.—The stockholders 
have authorized the $3,000,000 bond issue for the purpose 
of double tracking the line. 

Wheeling & Lake Erie.—Surveys are in progress on 
the extension from Bowerstown to Wheeling. Contracts 
for construction will probably be let soon. 

Flint & Pere Marquette.—The new board of direc- 
tors elected at the recent annual meeting. are in favor 
of building an independent line to Detroit instead of 
using 18 miles of the Michigan Central track as at pre- 
sent. 

Columbus & Kastern,—I\t is probable that the reor- 
wanization of this Ohio company will soon be effected, 

Chicago, Kalamazoo & Saginaw.—Right of way and 
local aid are being obtained for the extension of this 
Michigan line from Hastings to East Saginaw. 

New York, Mahoning & Western,—Chief Engineer, 
Jonn K, Brice of this company, has been appointed 
Auditor. He is succeeded by Q. A, THomas, SAMUEL 
Crata is Engineer of the Plymouth divisionand Henry 
Ray of the Findlay division. A contract has been let to 
J. M. Asuuey, Jr., of Michigan, for 200,000 ties, The 
Ohio, Indiana & Missouri River Co, has been incorpo- 
rated in Indiana by the officers of the New York, Ma- 
honing & Western to build a line 150 niles in length. 

New Projects and Surveys. 

Unadilla Vatley.--A meeting to consider the con- 
struction of this proposed line was held at Leonardsville, 
N.J. May 21, and the sum of $20,000 was subscribed to 
the capital stock, The line is to run from New Berlin to 
Bridgewater, about 20 miles. 

Indianapolis, Chattanooga & Southern. — This 
company has been incorporated in Indiana to build a rail- 
road through Johnson, Brown, Jackson Washington, 
Harrison, Crawford and Perry counties, F. L. Parrick 
of Columbus, Ind., is interested. 

Battle Creek & Bay City.—It is reported that this 
Michigan company has let the contract for building their 
line, W. L. Briapen of Battle Creek is Chief Engineer. 

Monticello, Fallaburgh & New York.--This com- 
pany has been incorporated by Gro, E. Bennett, P. R, 
Peron, A. M. Fuuvon, L. C. Hatou and others of Monti- 
cello, N. Y., to build a railroad to South Fallsburgh, a 
distance of 6 miles. 


SOUTHERN 
Existing Roads. 

Tavares, Apopka & Gulf. — This Florida company 
was placed in the hands of a Receiver on May 19. 

Nashville & Knoxville.—This Tennessee line has been 
completed from Lebanon to Watertown, about 18 miles, 
and the track will probably reach Carthage by July 1. 
Two surveys have been made for the extension to Alex- 
undria and right of way is now being obtained. 

Norjolk & Western.The contractors now grading 
the Clinch Valley division are Daniel Walton, Charles- 
town, W. Va.; Sexton & Houston, Roanoke, Va.; Henry 
Davein, Lexington, Va.; MeGraun & Stewart, Lancaster, 
Pa.; McMahon, Green & Son, Wytheville, Va.; and Geo. 
T. Mills, Pulaski, Va. Cofrode & Evans of Pottstown, Pa., 
are the contractors for bridges. Two parties of engineers 
are now at work on the proposed extension through West 
Virginia to the Ohio river, which will be about 125 miles 
in length. 

Kast Tennessee, Virginia & Georgia.—The third 
preliminary survey for a line to Jacksonville, Fla., has 
been completed. The line runs from Hazlehurst, Ga., 
and is 120 miles in length. The first line was run from 
Mount Pleasant and was 78 miles in length, and the 
second from Jesup was %& miles long. The last line will 
probably be the one adopted. 

Louisville & Nashville, The company has offered to 
build the branch from Hopkinsville, Ky., to Cadiz, 10 
miles, for a subsidy of $50,000, 

South Atlantic & Ohio.—It is reported that the Rich- 
mond & West Point Terminal company has purchased 
this line in western Virginia. If so, the project for the 
purchase and extension of the Danville & New River will 
probably be carried through, which will give the Rich- 


mond & Danville an independent line from the rayy, 
developing country around Big Stone Gap east to the soy 
board, 

Beaver Creek & Cumberland Coal) Company 
This company, whose headquarters are at Cincinnats, o 
has let contracts for an extension of their narrow gauy, 
line a distance of 24 miles from the present terminus 
Beaver, Ky. 

Columbus Southern, A small force is at work ou cy 
grading of this line which isto run from Columbus, (4 
to Albany. The line parallels the line surveyed to Colum 
bus in the interest of the Central Railroad of Georgin 

Georgia Pacific, Contracts for grading and trestiiny 
have been let to J. 8. MeTighe & Co., of Memphis, ‘Tony 
Johnsonville to Greenwood, Miss., 27 miles; also 1 
Garvey, Jones & Forrest, of Memphis, from Greenwood ; 
Winona, 28 miles, 

Orlando & Winter Park. ‘Tracklaying is to bey 
soon on this Florida line, graded last season, and it js 
thought that the Osceola & Lake Jesup branch will also (x 
built atan early date. J. H. Aunorr, of Orlando, is Chic 
Engineer, 

Winston & Wilkesboro, Crading ts making sony 
progress on this extension of the Richmond & Dany ith 
system in North Carolina, The line is 74 miles in length 

Ohio River. The branch line from Ravenswood ¢ 
Spencer, W. Va., has been surveyed and capital bas bee, 
secured for its construction, whieh will probably ve 
undertaken this season, 

Pensacola & Memphis, The Standard Construction 
Co., of Cleveland, O., have taken the whole contract toy 
the building of this line from Pensacola, Fla., to Meridian 
Miss. Two parties of engineers are now at work on thy 
surveys. 

Kentucky Union, ‘The annual meeting of this com 
pany was held at Louisville, Ky., on May 2). F. b 
CARLKY, of Louisville, was elected President. It i, 
thought that the proposed extension will be undertakes 
this season. 


New Projects ana Surveys. 
Helena, Tupelo & Decatur, 
Tupeio, Miss., May 19, 188s 
KprrorR ENGINEERING News: 


This road is intended to run from Helena, Ark., eva 
Sardis, Oxford, Pontotoc, Tupelo and Moulton 
Deeatur, Ala., a distance of 200 miles, It will connec: 
the deep water of the Tonnessee river at Decatur with 
the waters of the Missi stop river at Helena, and with 
different lines of railroad at each place. It passes 
through the richest farming country of Northern Miss- 
issippi and what are said by experts to ve the flnes! 
coal and iron beds in the Stat: of Alabama, It is a new 
project and the capital has not been secured to build it 
but when the route is surveyed and the facts shewn in 
regard to all the advantages of the line, we contidentis 
believe we can secure the capital. 

. L. Finury, President 

Atlantic, Atlanta & Great Western.— It is an 
nounced that President Gro. T. Fry of Atlanta, has 
placed the sale of $3,000,000 of bonds for constructing 
this line with 8, Morris Pryor & Co., 51 Broadway, New 
York City. W. H. Pryor of Lynchburg, Va., has been 
appointed Chief Engineer, 

Selma & Cahaba Vatley.—The cross-ties of the rail 
way from Bessemer to Selma will rest, for 10 miles of 
the distance, on bitumininous coal and in every cui 
there is red or brown hematite iron ore. Coal is now 
worth $5 in Selma; this road will reduce the coal to 
$2.30 aton.—Alahama Enquirer. 


And ten more miles will be laid on solid marble, The 
remainder of the distance will be through tho Nnest 
pine forests in the State.— Bibb Blade. 


The road, for some distance out of Selma, will pass 
through some of the finest agricultural lands in the 
State, admirably suited for truck farms; for stock 
raising and for staple crops of the couatry, In addition 
to this, it will beastrong bond of union between the 
mineral regions and the rich cane brake sections of 
Alabama bringing us in close contact, and causing in- 
terchange of commodities and firoisniag to Birming. 
ham a cheap and reliable deep water outler to the gull, 
beside connecting ber inastraight line with Mobile and 
Pensacola.—Selma Times, 

Marion, Princeton & Ohio River.—The question of 
aid for this enterprise is under consideration at 
Marion, Ky. The line is to be 16 miles in length, R. W 
Witson, of Marion. is President. 

Portsmouth, South Mills & Carolina,—This com- 
pany has been organized at Portsmouth, Va., Joun H. 
HuMkE is President. 

Vicksburg, Canton & Yaroo City,—This company 
has been organized at Vicksburg, Miss. J. J. Cowan is 
President, Joun Cameron, Vice-President and W. G. 
PAXTON is Secretary and Treasurer. The line proposed 
is from Vicksburg to Canton, about 55 miles. 

Moss Point & Waynesborough.—A company has 
been formed by business men of Moss Point, Miss., to 
build a railroad from some point on Pascagoula bay 
north to Waynesborongh on the Mobile & Ohio, a dis- 
tance of about 90 miles. J. W.GRtFFIN, WALTER DENNY, 
A. BLUMER and others of Moss Point are interested. 

Memphis, Oxford & Columbus.—This company has 
been voted aid to the amount of $25,000 at Houston, 
Miss., and $50,000 by Lafayettecounty. W.R.CruMpTon, 
236 Clark St., Chica o, is intergsted in the enterprise. 

Macon & Dublin.—Surveys are still in progress on 
this Georgia road and it is thought that work will begin 
soon, E. C. Macwen, of Macon, is interested. 
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THE NORTHWEST. 
Existing Roads. 

Minneapolis, St. Paul & Sault Ste Marie.—Vari 
ous reports heve been in circulation of late regarding 
the connection of this company with the Canadian Pa 
cific, and much interest has been excited by the tour of 
president Geo. STEPHEN and other Canadian Pacific of- 
fivials over the Soo lines, It is reported that a traffle 
agreement has been made by the two companies by 
which the Canadian Pacific fixes rates on west bound 
through traffic, and its ally fixes them on east bound 
traffic, each road standing by the other and sharing 
the revenue in proportion to the mileage, The official 
statement by the Soo officials is, that large blocks of 
stock have been recently sold to parties some of whom 
ore interested in the Canadian Pacific, The tour of the 
Canadian Pacific officials extends to points on the Du- 
luth, South Shore & Atlantic, and it is probably this 
which has started the rumor that this line was also to 
be abeorbed by the Canadian system. A large force is 
at work on the portions of the Soo line built during 
last winter, ballasting and surfacing; and similar work 
is in progress on the Duluth, South Shore & Atlantic 
extension, 

St. Louis, Alton & Springfleld.— Tho first prelimin- 
ary survey has been completed from Loami to Spring- 
fleld, Ii., and the engineers are now at work on a 
second line to join the main line at Bates. 

Illinois Central,—Itis reported that extensive sur- 
veys are in progress in northern Nebraska for lines 
from Sioux City west. 

Chicago, Burlington & Quiney.—The only track- 
laying which has been done this year on the extensions 
of the system in Nebraska is 23 miles on the Grand Is- 
land & Wyoming Central line, bringing the end of 
track to Alliance.——A vague report from Custer, Dak., 
states that a party of “ Burlington” surveyors ure at 
work in the vicinity of that city. 

New Projects and surveys. 

Gardner, Coal City & Northern,—This company 
has been incorp*rated in Lilinois to build a railroad 
from Gardner, Grundy County, to a point near Plain- 
fleld, Will County. The incorporators are Arrnur J. 
Caton, RusseEtn Waitman, ArtHuR F, Towne and 
Anruur D. WHEELER all of Chicago. The preliminary 
surveys for the line were made last December, It will 
open up the best coal fleld in northern Illinvis, 

St. Paul, New Utm & Southern,.—Business men of 
New Ulm, Minn., have subscribed $10,000 to this com- 
pany’s stock and a preliminary survey is now in pro- 
gresa, 

Winona & Southwestern.—Two parties are at work 
on the surveys, and negotiations for town subsidies on 
different routes are still in progress, The report that 
grading bad begun at Mason City and that Langdon & 
Co, had taken contracts for the construction, seems to 
have been without foundation, 

Wisconsin Midland ,—The survey has just been com- 
pleted for a line from Fond du Lae, Wis., to Madison, a 
distance of 70 miles. President Dana C. Lams of Fond 
du Lae states that construction will begin July 1. 


THE SOUTHWEST. 
Existing Roads. 








Texas & Pacific—The company is just receiving 
5000 tons of steel rails for repairing the Rio Grande di- 
vision, and has ordered 800 new freight cars. 

San Antonio & Aransas Pass.—It is reported that 
the company proposes to build an independent line to 
Laredo, Tex., from Collins instead of running over the 
Texas Mexican line us stated last week. 

Mexican National.—Track is reported laid from 
Saltillo south, 130 milos and it is believed the whole line 
will be completed by Aug. 15. 

Natchitoches.—The contract for ballasting this 
Louisiana road has been awarded to J. PagKeR, the 
contractor who built the line. A project is on foot to 
unite this line and two other short lines now in opera- 
tion between Lake Charles, La., and Hope, Ark., under 
one Management, and fill up the gaps to make a 
through line. = 

Missouri, Kansas & Texas.—At the annual meeting 
held at Parsons, Kan., May 16, the ticket nominated 
by the foreign security holders opposed to the GouLp 
management was elected without opposition. Resolu- 
tions were adopted condemning the action of the former 
board of directors in attempting to sever the union 
with the International & Great Northern road and in 
allowing the Missouri Pacifie to parallel its lines and 
divert traffic therefrom. 

Kansas City, Ft. Smith & Southern.—This line, 
Commonly known as the Splitlog Railroad, seems 
likely to be put under way again. MaTTHras SPLITLOG, 
of Neosho, Mo., the chief mover in the enterprise, has 
paid up the claims for the grading done last season. 

Tewas Trunk.—A survey is in progess for an exten- 
— of this Texas line from its present terminus to Ty- 
er. 

Denison & Washita.—It is proposed to begin work 
at once on the extension of this line to the coal flelds in 
Indian Territory. 


ENGINEERING NEWS 


Quincy, Omaha & Kansas City.—It ia reported 
that surveys have begun for the extension of this line 
from Trenton, Mo., to St. Joseph. 


New Projects and Surveys. 
Little Rock & Alexandria, 
LitTLe Kock, Ark., May 17, 1888 
Eprrok ENGINEERING News: 


The prospects seem very good for an early start on 
the Little Rock & Alexandria Railway. This will be 
almost an air line from Little Rock, Ark. to Alexandria 
La. The outlook for the construction of the Little Kock 
& Choctaw road is also assuming better shape. CLE 


B. B. Johnsen, of Camden is President of the com- 
pany. 

Mississippt River & Bonne Terre.— lacorporated 
in Mis-ouri by C. B. Parsons, Jas. B. Wilde and others 
of Bonne Terre, Mo., to build a railroad 30 miles in 
length from that point to a connection with the St. 
Louis, lron Mountain & Southern road, 

Kansas City, Richfield & Trinidad. 
in Kansas with principa! office at 
STEVENS is Seocrotary. 


Ineorporated 
Richfleld, F. F, 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 


Silverton.— The five miles still uncompleted on this 
Colorado narrow gauge road are to be finished by July 4, 

Mewvican Central.— The Guadalajara branch, whose 
completion was announced in our issue of April 2i, was 
formally opened for business May 15, 

Oregon Ky. & Navigation Co.— Active work is in 
progress on the Heppner braneh under contractors 
Kilpatrick Bros, & Collins. The Washington & Idaho 
company which made sume preliminary surveys fora 
railway from Farmington, W. T., tothe Comur d'Alene 
Minos, bas turned over its franchise and surveys to this 
company, 

Seattle, Lake Shore & Kaatern,—A press dispatch 
from Seattle, dated May 18, states that the company has 
let the contract for constructing 225 miles of its line to 
Kyan & McDonald of Waterloo, N.Y. The company is 
now Offering its bonds for sale in Eastern cities, 

St. Paul, Minneapolis & Manitoba.—The last spike 
was driven on the Great Falls & Missouri River Rail- 
road on May 18. The line runs from Great Falls to the 
Montana Smelting Company's Works. 

Inter-Oceante of Mexico.—This company is market- 
ing its securities through Messrs. Ashurst, Morris, 
Crisp & Co., London, E. C. and it is stated that the 145 
miies from Mexico to Vireyes will be completed in afew 
months, while the 120 mile extension from Vireyes to 
Veru Cruz will be built next year. 

Southern Pacific.—A large torce is at work on the 
double tracking of the line from Oakland to Port Costa. 
The project of a branch from Felton,on the South Pacifie 
Coast road, to the asphaltum beds is again being agi- 
tated.——A petition is being circulated at Albany, Ore., 
to induce the company to extend the Lebanon branch 
of the Oregon & California to Sodaville.——The survey 
for the Carbonudo branch is is progress under direct- 
ion of Jas. P. McLawa. 

Northern California.—The projected extension 
from Marysville to Knight's Landing is being dis- 
cussed. Right of way is being obtained and if those 
interested in the construction of the line can obtain a 
free right of way, the company will make surveys for 
the extension. A stone arch, 300 ft. in length, is to be 
built near Colfax, at the point where the line crosses 
the Southern Pucific Railway beneath a high trestle 
which is to be filled. 

Denver & Rio Grande.—At the special stockhold- 
ers meeting held at Denver on May 22, the agrsement 
with the Rock Island for joint use of the lines of the 
company between Pueblo and Denver was ratified. An 
improvement mortgage at the rate of $5,000 per mile 
was authorized and it was voted that $3,000,000 of the 
bonds should be at once placed upon the market. The 
annual report shows total earnings of $7,983,419.05; 
working expenses, $4,742,048,53; surplus, after pay.ng 
interes‘, taxes, dividends, etc., $137,626.25. 

Monterey & Tampico.—A press despatch from El 
Paso, Tex., May 22 states that the contract for building 
this Mexican line from Monterey to Tampico, a dis- 
tunce of 325 miles has been let to Morris R. Locke & Co, 
of Jerseyville, Ill., Viee President of the St. Louis Al- 
ton & Springfield Railway. Mr, Locke is also reported 
to have taken the contract for building the line from El 
Paso to White Oaks, N. M. 


New Projects and Surveys. 


* Clatsop County.—A project is being discussed at 
Astoria, W. T., for a railroad to Clatsop beach, a dis- 
tance of 5 miles. 

San Luis Valley.—-A company is being organized in 
Southern Colorado to build a railway from La Jara or 
Antonito toSaguache, 

Nehalem Valley.—Measrs,. E. J. Jerrerny, Joun Da- 
vipson, and A. J. Jerreky of Portland, Ore., are inter- 
ested in a proposed railroad from Scappoose bay, 
Washington Territory, to the coal mines on the Neha- 
lem river, which are said to be of great value. 














































































Contracting. 


Railway.— The contract for the construction of about 
2 miles of railway in Pulaski Co., Ky., for the Beaver 
Creek & Cumberland River Coal Co., 
has been awarded to Rh. H 
Ky.: rock excavation, 


of Cineinnati, O., 
Young & Co., of Louisville 


9 cts,, $7,110; excavation, 22.5 ete., 


$7,771.50; culvert masonry, $5, $1,086: timber, $25, $1,015,7 
iron, 6 ¢ts., $1038.80; 6-in, pipe, 50 ets., $70: 1B-in pipe 
$1.50, $106; total, $17,260.05 lrack, frows. ete., $5.20 


The bids for construction were as follows: Ro H 
& Co,, Ky., $17,260.06; H. H 
Clocinnati, O., $19,068.90; Mason 
Frankfort, Ky., $19,157.95; HL V 
$19,974.10; C. BB. Smith & Co,, 
$21,202.05; H. Jansen & Co., 
Madison, Garretaon & Co,, 
Squair & Co., Tuseatoosa, Ala., $)5,198 65. Thos, D, 
Lover, of Cincinnati, O., is Consulting Engineer 


Water-Works 


Ing contracts were 


Young 
Squair & Co 
Gooch, Hoge & Co 
Miller, Cineinnat) O 
Birmingham Ala 
Cincinnati, O., $21,547.19 
Cincinnati, O., SM. 745.46; 


Louisville 


Clarksburg, W ta The follow 
May lS by the Water.Work 
and special custings, KH. Db Wood & 
Co., Philadelphia, Pa. S1s,181.0 Hydrant Heonurbon 
Copper & Lrass Works, Cincinnati, O., 8LaT2Z00 
valves, Bddy Valve Co., Waterford, N. Y¥., $474.96 
boxes, Bingham & Taylor, buffalo, N. Y., $106.06 
ing machinery, boilers, ete., A. ¢ 
$4,770 tanks, Cox & 
will include O17 tet 


uwarded 


Commissioners : Pipe 


Mtenp 

Stop 
Pump 
Osborn, (Lreane prumapes), 
S547. The 
tones of 4-in. to 
L2-in. cast-iron pipe, 24,000 Tbs. of special cnstings, 20 fire 
with 6-in 
hydrants with 4-in 


Keservolr Morrison 


water-works plant 


hydrants bells and S-in. stand-pipes, 22 fire 


bells and 4-in. stand-pipes, 4 


Valves from 4 to 10 ins, diameter, Lb check 


slop 
valve WO ine 
diameter, and 33 cast-iron stop boxes. The pumping ma 
ebinery will consist of 2 compound, non-condensing, du 
inn 24 


aguinst a water 


plex, direct acting engines, to deliver 300.000 pails 


hours, at @ ft per min. piston speed, 
pressure of 
together 
baoller 


1) lbs. and witha steam pressure of 90 Ths: 
with 2 return tobular boilers 4 ins. by Le ft., 
feeder and all pipes, valves and appurtenances 
Phere 


Will be two stee] reservoir tanks with a capacity of 280.000 


necessary to complete the machinery for service 
galls. each, erected on foundations furnished by the Com 
issioners, There will also be a pumping station of briek, 
with slate roof and brick chimney, anda masonry influent 
well, Joun W 


Engineer, 


Hits, of Cincinnati, O., is Consulting 


Limerock. Bucks 
contract 


Rockland, 


Railways. Parker Spofford, of 
port, and James Mitchell, of Belfast, haye the 
for the construction of the Limerock K. Kt. at 
Me ¥ 

Long Istand.— O'Brien & Clark have the contract for 
the line from Locust Valley to Oyster Hay. 
will be completed by November 

New York & Ohio. 
from Kinsman, ©., to Greenville, Pa., 
to Gen, JACK CASEMENT, 
November, 

Lynchburg & Durham. 


The work 
The contract for the new line 
has been awarded 
The line is to be opened by 

Eliasson & Co., and Codwise 
& Allen have contracts on this Virginia road, 

Georgia Pacific.J. 8. McTighe & Co., 
Tenn., bave the contract 


of. Memphis, 
for grading, framed and pile 
trestles and cross-ties for asingle track from Johnsen 
ville, Miss., 
Forrest, of Memphis, Tenn., have the contract for similar 


to Greenwood, 27 miles. Garvey, Jones & 
work from Greenwood to Winona, 20 miles 

Pensacola & Memphis. 
Co., of Cleveland, ©0., has the contract for the construc- 
tion of the road between Meridian, Miss., and Pensacola, 
Fila. 

Southern Pacific. 
has the contract for the line from El Paso, Tex., 
Oaks, N. M. 

Freano, 


The Standard Contracting 


Morris RK. Locke, of Jerseyville, 1L., 
to White 


Belmont. & Yosemite. W. V. McNaim, of 
Fresno, Cal., is the contractor, and has commenced work, 
J. TRELMAN, of Fresno, is Chief Engineer. 

Seattle, Lake Shore & Ryan & McDonald, 
of New York, have a contract for 225 miles. Burna & 
Chapman, of Spokane Falls, Wash. Ty., have a contract 
for # miles, 

Monterey & Tampico.— Morris . Locke & Co., of 
Jerseyville, I1., have the contract for this Mexican line, 
oe miles long. 


Eastern. 


Sewers,— Providence, R. I.—Contracts have been 
awarded at the following prices: 22x33 brick sewer, 
single course, $2.60 per [t. ; 12-in. pipe sewers, $1.35, $1.26, 
97 cts. 80 cts.,70 cts.,per ft.: 8-in. pipe sewers; 70 to 90 cts, 
per {t- ;6 and 8-in. connections, 10 to 20 cts. each; man- 
holes, $20 and $18 each; catch basins, $25, $16 and $12 
each. 

Danbury, Conn,--The following proposals have been 
received for sewers: A. Brazor & Sons, Middletown 
$10,300.50; Bogert & Co., Brooklyn, N. Y., $15,006; L. W. 
Burt &Co., Hartford, $16,563.50: Col. Wright, Newtown, 
$16,435. The contract was awarded to A. Brazor & Sons. 

New London, Conn.—The following proposals have 
besn received: Jacoby & Maddon, Bridgeport, $5,556.65 ; 
M. 8. Austin. New Britan, $5574.60; F. B. Durfey, Nor- 
wich, $6,901.29; J. A. Gill, Boston, Mass. $5,901.79; C. B. 
Cadwell, New Brituin, %,984.96; E. McManus, Water- 
bury, $7,486.28; Shaw & Whittlesey, Providence, BR. I., 
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94,491.35. The contract was awardedto Jacoby & Mad- 
den, 

Norwalk, Conn.—The following proposals have been 
received by the Sewer Commissioners for the con- 
struction of the 4th and Sth divisions: Brady Bros., 
Bayonne, N. J.. $34,651.22: J. 8. Bogert & Co., Brooklyn, 
N. Y., $36,888.70; M. O'Neil, Hartford, Conn., $37,256.64; 
Harris & Maguire, Brooklyn, N. Y., $38,960.14; E. W. 
Everson, Yonkers, N. Y., $40.153,75: E. W. McManus, 
Waterbury, Conn., $41,391.65. The vontract was awarded 
to Brady Bros. as follows: 4,453 ft. of 20-in, stoneware 
vitrified pipe sewer, iacluding parapet wall, $1.97; 1,772 
ft. of 18-in. pipe, $1.52; 4,335 ft. of 15-in., $1.20; 5.712 ft. of 
12-in., 96 cts. ; 110 ft. of 20-in, pipe, concrete section, $3.- 
06 ; 125 ft. of 15-in., concrete section, $2.31; 850 ft. of 12-in. 
pipe for basin outlets, 87 cts. ; 127 manholes, $44 each ; 34 
catch basins, $75; 1 special catch basin, $75; 720 of 6-in. 
vitrified Y branches, $150; 450 cu. yds. rock excavation, 
$4; 506 in. house connections, 18 cts. 

Bloomington, Ill.—The contract for the extension 
of 5 {t. brick sewer, 2 rings of brick, has been awarded 
to James H. McGregor at $1,757. A. H. Bev, City En- 
gineer, 


Dam.—The following proposals have been received 


works at New Brunswick, N. J. 


Biddeis. Foundation. 


per cu, yd. Amount. 


B.M&J.F. Shanley, Jersey City; § 7-25 2,356.25 
F. W. Sullivan, Newark, N. J..--. 7.00 2,275.00 
Brooks & Co., New York.....-..- 8.50 2,762.50 
B. G. Bailey. New York........... 11.00 3,575 00 
0. L. Rehill & Co., Jersey City... 12.00 3 900,00 
J. Cox & Co., Brooklyn, N. Y..-.-- 10.75 3,493.75 


Jobn Newmeyer, New Brunswi-k 


Electric Railway.—The preliminary survey and es- 
timates are being prepared for an extension, 10 miles 
long, of the City Electric Street Railway, a: Little Rock, 
Ark. The first division will be in operation by June 1, 
Frep, J. H. Ricxon is Chief Engineer. 


Electric Light and Power Plant.—FRankK A. SAWYER 
has retired from his position as Treasurer and General 
Manager of the Portland Electric Light Company, of 
Portland, Me., and kas opened an office in Plum street, 
that city, as agent for the Thomson-Houston Electric 
Company. Mr. Sawyer will contract. for electric-light- 
ing plants, electric railways, motor power and mill 
lixhting. 

Water-Works.—The Michigan Pipe -Co., of Bay 
City, Mich., has the following contracts: —Ovid, Mich. ; 
complete works, Gordon & Maxwell duplex pumps, 
17,131 of improved Wyckoff pipe 2, 4, 6 and 8 in., 32 
double discharge Gaskill hydrants, brick pump house ; 
awarded April 19.——Plymouth, Ind. ; complete works 
except pump house: Gaskill duplex pumps, 17,231 ft. of 
improved Wyckoff pipe 4, 6, 8 and 10-in., 30 double dis- 
charge Gaskill hydrants; awarded April 21.—Also a 
eontract awarded May 2 for 9,500 ft. of 4 and 6 in. im- 
proved Wyckoff pipe and 18 double discharge Gaskill 
hydrants. 

Street Work.—The following are prices receive) re- 
cently by Gro. T. NEALLEY, City Engineer, Topeka, Kan.: 
Grading, 26% to 324:cts. Curbing,4 * 20 Colorado sand- 
stone, 75 to 88 cts.; 4 < 20 Medina sandstone, 78 cts.: 
5 x 20 Berea sandstone, 75 to 79 cts.; 5 & 20 Fort Seott, 
77 to 884 cts. Paving, 6-in. Colorado sandstone, $2.69; 
6-in. Minnesota granite, $2.79y5; 6-in. Sioux Fal's 
granite, $2.81; 6-in. Lamotte granite, $2.95; 6-in. red 
cedar, $2.19 to $3.05; 6-in, white cedar, $2.20.—The fol- 
lowing are prices recently received by Rost. Hooke, 
Superintendent of Public Works, Chattanooga, Tenn., 
fromthe Warren-Scharf Asphalt Paving Co., of New 
York ; 8,630 sq. yds. of asphalt paving, $2.85 per sq. yd.; 
2,250 sq. yds. of granite paving. $2.75; 2,5(0 lip. ft. of 
curbing, 70 cts. per ft, The contract was awarded at 
these prices. 

The San Francisco Contracting Co. has been in- 
corporated by M. J. Mertens, of the San Francisco 
Bridge Co., W. C. Whitehead, Darby Laydon, W. N 
Kempston and 8. E. Slade, of Oakland. Capital stock, 
$100,000. 


Electric Lighting.—The following proposals have 
been received by the Commissioner of Public Works, 
New York City: Brush Electric Light Co., 441 lamps, 
35 cts. per ligkt per night. United States Dluminating 
Co., 411 lamps, 35 cts. East River Electric Co., 493 
lamps, 35 e.s. Mount Morris Electric Light Co., 336 
lamps, 174s to 40 cts., according to locality. Harlem 
Electric Light Co., 459 lamps, 26 to 60 cts. North New 
York Light Co., 238 lamps in the 23rd and 24th wards, 35 
and 32 cts. for 1,000 and 750 candle-power, respectively. 
Ball Electric laminating Co., 90 lamps, 27's cts, 


Railway Material for China.—It seems that China is 
waking up to the necessity of building railroads. Hop 
Tai Wo, aChinaman who was in business in this city for 
about two years, during which he cleared about $60,000 on 
contracts on the extension of the Oregon & California 
Railroad, and then went home to China, has written to a 
friend here to ascertain the prices ot railioa] iron, ties, 


Concrete blocks. Lump Sum. 


hand-cars, etc. His son, who was here with the old man, 
and who speaks good English, is now conductor on a rail- 
road connecting with Pekin, and this road is to be ex- 
tended,— Portland, Ore., Oregonian, 


Proposals Open. 

Water-Works.—At Monongahela City, Pa. Proposals 
will be received shortly. 8. H. Fox, Kittanning, Pa. 

Bridge.—Across the Tennessee river. CHATTANOOGA 
Brivee Co., Chattanooga, Tenn. 

Electric Lighting.—-Tur Jackson Licut, Heat & 
Water Co., Jackson, Miss, 

Bridge.— Across the Shenandoah river at Riverton. 
THe SHENANDOAH VALLey R, R. Co., Roanoke, Va. 

Dredging.—In the Thames river. Conneticut. Lt. 
Col. D. C. Houston, U, 8. Engineer Office, New York 
City. May 29. 

Sewers.—Vitrifled pipe, manholes and basins. JoHN 
HUNKELE, Street Commizsioner, Newark, N.J. May 29. 

Stand-Pipe.—A steel stand-pipe, 20 < 125 [t. at Jefler- 
son City, Mo. J. B. Jonnson, Consult ng Engineer, 
Washiogton University, St. Louis. Fuep H. BINDER, 
President, Jefferson City Water-Works Co., Jefferson 
City, Mo. May 30. 


for the construc tion of the dam for the city water 


Superstructure. Coping. 
| Total. 
perecu. yd. Amount. |pereuyd Amount 

$ 9.25 $5.920 | $0.55 $ 440 $ 8 716.25 
10.50 6,720 | 0.7% 600 9,595.00 
12.00 7,680 i} 0.65 520 10,962.50 
15.00 9,600 | 1.00 800 13 975,00 
15.00 9.600 : TS} 600 14,100.00 
15.50 9,920 «1-96 1,400 | 14,813.75 


12,6 0,00 


Bridges.— Across the St. Mary’s river, at St. Mary’s. oO, 
High truss. 120 ft. span, 18 ft. roadway, 6 it. sidewalks: 
low truss, 70 ft. span, 18 [t. roadway, 6 ft. sidewalks. 
Also stone abutments. WM. F. Torrance, County Aud- 
itor, Wapakoneta, Auglaize Co. May 30. 

Brick.—Sample to be sent with bid; 1,500,000 with priv- 
ilege of 2,000,000 brick to be delivered. Jabez H, SEARS 
Architect, Tavares, Fla, June 1. ; 


City Work.—Sewers and street work. Tar Commis- 
SIONER Of PUBLIC Works, 31 Chambers St., New York 
City. June 1. 


Street Work.—Grading, curbing, concrete founda- 
tion and paving. D. W. MANDEVILLE, Clerk of Board 
of Publie Works, Duluth, Minn. June 2. 


Cement, Sand and Stone.--For the Congressional 
Library Building: 5,000 bbls, of cement, 1,600 cu. yds. of 
sand, 400 cu. yds. of broken stone. Epwarp CLARK, 
Architect of the Capitol, 145 E. Capitol St,, Washington, 
D.C. June 2. 

8treet Work.—Excavating, filling, curbing and pay- 
ing with dimension granite blocks. THos. J. LANAHAN 
Clerk, Board of Contract, Albany, N. Y. June 4, 


Steel.—Plates, bars, rivets, castings, etc., for the U. 
8.8.‘ Maine”, Hon. Wm. C. Wurtney, Secretary of the 
Navy, Navy Department, Washington D.C. June 4. 


Pipe, Hydrants, Ete.—About 10,800 ft. of 24-in., salt 
glazed vitrifled earthen pipe; laying pine from Spring 
Dell to La Salle. Also 4 to 12-in. iron, cement or 
other water pipe: aggregate weight in iron, 900 tons. 
Hydrants and valves. F. W. Matrutessen, Mayor, La 
Salle, Il. June 5. 


Bridge Abutments.—Stone abutments for a bridge 
over the Presumpscot river at Eelwier Bridge. Plans 
and specifications on file. THE Boarp of SELECTMEN. 
Standish, Me. June 6. 


Pumping Eng!ne.—Horizontal, duplex, beam or ver- 
tical compound type, 5,000,000 calls, daily capacity; for 
high service staticn at Clifton Ave. Specifications on 
file. Grorce R. Gray, Superintendent. Newark Aque- 
duct Board, 128-130 Halsey St., Newark, N. J. June 6. 


Pridges.— Public road bridges. Plans, specifications 
end strain diagrams to be submitted. Wm.Cuurcua, Jr., 
County Clerk, Portland, Multnomah Co., Ore. June 6, 


Pipe, Hydrants, Tanks, Etc.—Supplying and laying 
east-iron pipes, hydrants, gates, ete.: supplying end 
laying sewer pipes and sub-irrigation tiles, construct- 
ing manholes and sewage tanks. supplying and setting 
up steam pumps, wells, connections, etc., at Cuntral 
Islip, Long Island, N.Y. THe DEPpaRTMENT OF PUBLIC 
CHARITIFPS AND CORRECTION, 66 Third Ave., New York 
City. June 6. 

Court House.— Architects, Tozer & McQuiRrk, Dallas, 
Tex. J. P. Atrorp, County Clerk, Marshall, Tex. 
June 11. 

Canal.—From Stockton to the San Joaquin river. 
Engineer, G. A. ATHERTON, Stockton. N, M. ORR, Sec- 
retary, Board of Trustees of State Insane Asylum, 
Stockton. Cal, June 12. 

Dam.— Lining or making water-tight a 17,000,000 galls. 
storage reservoir, already built. Plans and specifica- 
tions to bo submitted. F. W. Mrrcweny, President» 
Venango Water Co., Franklin, Pa. June 20. 


Bridges and Canals. 
Sault Ste. Marie Canal.—The House of Commons, a; 
Ottawa, Canada, has voted $1,0€0,000 for a new canal a: 
Sault Ste Marie. 


Harvard Bridge.-‘The Board of Aldermen of (Cay 
bridge, Mass., have voted an additional sum of $100 
for the new Harvard bridge. 


Brooklyn Bridge.—The New Jersey Iron & Stee! ¢, 
has been awarded the contract for the ironwork for the 
widening of the terminal stations 30 as to extend oyer 
touh roadways, 


Tay Canal Extension.-Messrs. Cavanaugh & \\.. 
Donald, of Ottawa, Ont., are reported to have been 
awarded the contract for above work. The amount jx 
$60,000, which does not include the steel bridge to be bujj: 


A Water Power Canal.—A large water power cana} 
is proposed from the Des Moines rapids to a point be. 
low Hamilton, IlI., for operating mills to be built along 
the route, A company has been incorporated at Keo- 
kuk, Ia., with about $1,000.000 capital. 


Poughkeepsie Bridge.—The Directors of the Mari- 
time Eychange, New York City, recently passed a ress. 
lution asking Congress to cause the river piers of the 
Poughkeepsie bridge & cross the Hudson to be removed 
as obstructions to navigation. 


The Aransas Pass Improvement Co». has filed its 
charter at San Antonio, Tex., with acapital of $2,000,000. 
The incorporators are John R. Hoxie, E. B. Harold and 
R. H. Sellers, of Fort Worth; W.H. Gaston and James 
B. Simpson, of Dallas; Travis Henderson. of Lamar: 
U. Lott, Geo. W. Brackenridge and Wm. Hearman, of 
San An‘oni>; Wm. Cameron, of Waco, and A. P. Woo)d 
ridge, of Austin. The principal office is at San Antonio. 


The City Avenue & Germant.wn Bridge Co., 
Philadelphia, Pa., proposes to build an iron bridge be- 
tween West Philadelphia and Germantown. The chart: 
members of the company, among whom are E. W. Chank 
EDWARD 'T. STEEL, JOHN F. ORNE. J. C. STRAWBRIDGE, 
ISAAC H. CLOTHIER and WISTAR MORRIS, propose to dis 
pense with the collection of toll if the city will permit 
them to rent it at an annual rental sufficient to equal ex 
pense of maintaining, paying taxes and 5 per cent. per 
annum upon the cost. 


A California Ship Canal.— Plans are being prepared 
by Col. Baipagss, C. E., for a ship canal 2 miles long 
which will enable large vessels to load grain, fruit, ete.. 
at Petaluma, Cal. The Petaluma cieek, though only 
navigable at hivh tide, is extensively used for transpor 
tation purposes, the rates by the barges and steamers 
being much lower than those by the San Francisco 4 
North Pacific R. R. The canal will be almost entirely 
distinct from the creek, forming a direct line. It wil! 
be about 125 ft. wide and will have a depth of 12 ft. of 
water at low tide. There will be slips at regular inter- 
vals in which vessels of all sizos can load and unload 
At the terminus in Petaluma there will be a large basin 
provided with lock gates. 


The Niagara Ship Canal.—The Committee of the 
New York Board of Trade and Transportation, to which 
was referred the consideration of Congressman NUTTING'S 
Niagara Ship Canal bill, has prepared a resolution to the 
effect that the Board favors an appropriation by Con- 
gress of asum not exceeding $15,000 to provide for the 
survey and estimates of cost by U. 8. Engineers of a ship 
canal connecting Lakes Erie and Ontario on the American 
side, of a sufficient capacity to float such vessels as will be 
able to pass the Sault Ste. Marie. In adopting this resolu- 
tion the Board will not commit itself either in favor of 
the construction of the canal or against it. 


The Arthur Kill Bridge.—The Senate Commerce 
Committee has received the report of the Board of Engi- 
neers which examined the Arthur Kill bridge with a view 
to determine whether or not it is an obstruction to navi- 
gation. The Board submits a majority and a minority 
report, The majority of the Board, composed of Thomas 
Lincoln Casey, Henry M. Robert and Peter C. Haines, 
reports that the Board is united in the opinion that the 
bridge should be raised to 3 ft. above mean high water 
mark, but that the main span of the bridge should be 
made 400 ft. in width with a draw on the New Jersey side, 
while the minority does not think that this is necessary. 
The minority thinks that while the bridge, if constructed 
according to the present plans, will be something of an 
obstruction to navigation, 81 per cent. of the commerce 
of the Kill will not be affected by it and that the other 
19 per cent. should suffer for the general good. The re- 
ports are accompanied by nearly 400 pages of testimony, 
affidavits, etc. 


Bridge Notes.— Boston, Mass.—The special commit- 
tee of the Council, appointed to consider the expediency 
of constructing a bridge or tunnel to East Boston, have 
reported emphatically in favor of a bridge. 

Danbury, Conn.—Bridges are proposed at West, 
White and Franklin Streets. 

Mechanicsville, N. ¥Y.—A company with $22,000 capi- 
tal has been incorporated to bpild an iron bridge across 
the Hudson to connect with Schagticoke. 

Oneida, N. ¥.—An iron bridge will be built across 
Fish brook at Sylvan Beacb 
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Ashtabula, O.—A bridge is to be built at the Harbor. 
It will cost about $40,000, and land and dredging $25,000. 

Memphis, Tenn.—The President has approved the act 
for the bridge over the Mississippi, and the plans have been 
filed with the Chief of Engineers. 

Dublin, Ga.—The Chief of Engineers has decided that 
a continuous bridge cannot be erected over the Oconee 
river without injury to navigation, There must bea draw 
span with 80 ft. clear width at low water. 

Guntersville, Ala.—The Senate has favorably re- 
ported on the Tennessee river bridge of the Tennessee & 
Coosa Railway Co. 

Cairo, IU.—Two bridges are to be built this summer ; 
a county bridge and a foot bridge. The material for the 
superstructure of the great Illinois Central R. K. bridge is 
peing delivered. 

Hammond, Ill.—Work will soon be commenced on 
the iron bridge of the Calumet Terminal Ry. across the 
Calumet river west of Hammond. 

Kasson, Minn.—The county supervisors have appro- 
priated $3,500 for an iron bridge across the Zumbro river, 
to replace the one washed away, and $1,000 to bridge the 
Maston branch. 

st. Paul, Minn.— Plans and specifications for the 
Broadway bridge are to be prepared by the city engineer, 
and bonds for $200,000 issued. 

Iron Mountain, Wis. An iron bridge will be built 
across the Menominee river. 

Argentine, Kan.—The County Commissioners 
approved plans for a $60,000 wagon bridge. 

Kansas City, Kan,-A wagon bridge across the Mis- 
souri to Clay County, Mo,, is proposed, W.P. VANAIKEN 
is interested. The bridge will cost $500,000, 

Omaha, Neb.--At Washington, D. C., the House has 
passed the bill authorizing the construction of the Mis- 
souri River bridge; but with an amendment that it shall 
not be located less than 44 of a mile from any bridge now 
built or being built. 

Oroville, Cal.-The Board of Supervisors of Butte Co. 
will build a bridge across Feather river between Oroville 
and Thermalito. The California Northern R. R. Co. will 
probably make a proposition for a joint railway and 
wagon bridge. 

Grass Valley, Cal,The Supervisors of Nevada and 
Placer counties have authorized the erection of a bridge 
over Bear river. Address W. D. Woops, Grass Valley. 


have 


WATER. 


Water Filtration.—The Contra Costa Water Co. has 
putin a fil er basin at its Jake near San Leandro, in or- 
der to supply the city of Oakland, Cal., with pure 
water. The reservoir will have a capacity of 2,000,000 
galls, 


New York Electrical Subways.—Public Works Com- 
missioner NEWTON has issued permits to the electrical 
subway contractors, and work on the subways yet un- 
completed will begin forthwith. 


Lighting Gedney’s Channel by Electric ty.—Tho 
Lighthouse Board will establish 6 electric light buoys 
to light Gedney’s channel, New York harbor. The 
battery will be at Sandy Hook. The lights wiil cost 
about $26,000. 


Electric Light Suit.—The opinion of Judge WaLLAcE 
in the suit of the Edison Electrie Light Co. against the 
United States Electric Light Co. is in favor of the de- 
fendant. The Edison bill of complaint alleged an in- 
fringement of his patent fora dynamo electric machine 
The pleaof the defense was that this inveotion had been 
previously patented by Edison in Austria, whieh patent 
had expired, Section 4,887 of the United States Revised 
Statutes provides that in such cases the patent for the 
same invention taken out in this country shall expire 
at the same time with the foreign patent. Judge WaL- 
LACE allows this plea of the defense. 


Electric Notes from the Pacific Coast,—Auburn, 
Cal. A franchise for gas and electric lighting has been 
applied for by H. Disque, W. Luseck, and others.—— 
Walla Walla, Wash. Ty. The Electric Light & Power Co. 
has been organized by C. B. Hopkins and others. The 
plant will be erected at once._—Ellensburg, Wash. Ty. 
An electric light system is wanted.——San Diego,Cal. An 
electric light company is to be established to compete 
with the present company. Gro. D. CoPpELAND, Presi- 
dent of the electric railway, is interested._— Los Angeles, 
Ual. An incandescent electric light plant has been pur- 
chased from the Thomson-Houston company at Chicago. 
——East Portland, Ore. The East Portland Lighting Co, has 
been incorporated ; capital stock, $15,000. President, C. B. 
BELLINGER. 


East Orange, N. J.—The failure of the water supply 
at the recent fire in East Orange, in fact at several of 
the more important fires in that township during 
the last year or two, should attract more than passing 
notice. The township authorities have a contract with 
the water company to keep up a pressure of 40 Ibs con- 
tinuously, and to increase the pressure to 70 or 80 Ibs. 
when an alarm of fire is vounded. No engines are used 
in East Orange, the hose being attached directly to the 
hydrants. There are doubts expreseed as to whether 


or not the 40 lb. pressure is maintained. At any rate, 
at critical moments the Fire Department has found it- 
self on more than one occasion without adequate pres- 
sure to throw a stream more than a few feet from the 
nozzle of the hose. Excuses are always made, but in 
a matter of this kind excuses are not sufficient. There 
is too much valuable property in East Orange to be 
left to the mercy ot the flames.— Newark, N. J., Adverti 

ser, 


Shreveport, La.—The Shreveport Incandescent 
Electric Light Co, has been organized. President,L. M. 
Carter, Vice President, A. 8. ToomBs; Secretary, B. 
Riprnsky; Treasurer, 8. N. Forp.——The Shreveport 
Gas Co. has been reorganized; many improvements 
have been made and T. Byron, of Columbus, Miss., a 
gas engineer, has been engaged to superintend further 
improvements, President, Jonn P. Ryan, of Birming- 
ham, Ala.; Vice President, W. B. HAMILTON; Secretary, 
W. E. HaMILTon. 


Richmond, Va.—W.C. ApAMs, Superintendent of the 
gas works, has recommended an enlargement of the 
generating capacity of the works. Herecommends the 
construction of 6 benches of sixes on the MelIlheny re- 
cuperative plan. 

Newport, R. I,—The Committee on Street Lights 
has recommended the acceptance of the bid of the New- 
port Ineandescent Electric Light Co. The bid was as 
follows: For 12 months, 20-candle power incandescent 
lights, replacing the gas and naphtha lampe, 4.8 cts.: 
30-candle power incandescent lamps placed 100 ft. apart, 
replacing the preseot are lights,7 cts. for 18 months; 
20-candle power, 4's cts.; 30-candle-power, 6.7 cts. 


Water- Works. Attleboro. The 
report of the Water Commissioners shows that the quan- 
tity of water used daily is estimated to be less than 100,000 
galls., which costs the district about 10 or 12 cts. per 1,000, 
but if proper storage was to be had the expense of pump- 
ing would be reduced to 5 cts. per 1,000 galls. The dry 
season should be looked out for, and at that time a supply 
should be stored sufficient to meet the demands of the 
district. Millbury. The town will issue bonds for $125,- 
000 for water-works. 

Rhode Istand,— Centreville. Water-works are pro- 
posed for this and adjoining villages,the water to be taken 
from springs and pumped to astand-pipe. Address Exos 
LAPHAM, ——The Warwick & Coventry Water Co. met May 
22 for organization. Burrillville. Another proposition 
for water-works will probably be made soon. 

Connecticut, — Stonington. The water company is 
having surveys made by KimBALL & METCALF, of Boston. 
Work will be commenced shortly, as the contracts made 
last winter with Stonington and Mystic call for the com- 
pletion by January next. Hartford. The spongilla 
having disappeared from the gate house, the city supply 
is again being taken from the distributing reservoir, and 
the Farmington canal supply shut off. 

New York.-Whitestone. Water-works are projected. 

Rochester. The water has been drawn off from the 
Mt. Hope reservoir to allow of repairs being made. The 
supply is taken from the Rush reservoir. Geneva. The 
water company has let contracts for pipe and pipe laying 
for the extensions and will commence work at once. 

New Jersey.— Newark. A bad break occurred recently 
in the 36-in. water main over the Hackensack meadows. 
A large volume of water escaped and flooded the 
meadows. The city’s supply was not curtailed, as there 
are two other mains leading from the reservoir. 

Pennsylrania.— Tacony. The water supply system 
was destroyed by the recent fire at the Disston works. 
New water-works are to be built. Monongahela City. 
Proposals will soon be advertised for the construction of 
water-works. 8. H. Fox, Kittaning, Pa. 

Maryland. —Towsontown. The people are anxious 
fora water supply other than that obtained from wells, 
and the project is again being discussed of the city erect- 
ing a reservoir at Towsontown which could supply the 
reservoir to be constructed at Guilford by natural flow. 


Massachusetts. 


Kentucky.—Guthrie. Water-works will be put in by 
the Louisville & Nashville R. R. Co. 
Tennessee.—Pulaski.—The citizens held a mass meet- 


ing May 12 to discuss the water-works question, and the 
Mayor and Board of Aldermen were appointed a com- 
mittee to ascertain the probable cost of a first-class sys- 
tem, and then put the question to the people to decide by 
a vote whether they will submit to a tax for the building 
of the same.—— Murfreesboro. Work is progressing on the 
water-works. Collins Bros. are the contractors for the 
gas and water-works. 

Georgia.—Gainesville, Water-works and an electric 
light plant are contemplated. 

Louisiana.—Baton Rouge. Ground was broken and 
pipe laying commenced May 17. A brick pump house and 
a water tower 100 ft. high are being erected. 

Florida.—Oriando. The Orlando Water Co. will ex- 
tend its pipe system 4 miles. Pipe has been purchased. 

Alabama.—South Calera. Water-works are being con- 
structed. A park will be laid out around the reservoir. 

Missouri,—Mexico. It is reported that the works are 
to be sold at trustees’ saleon July 9. There is some idea 
of the city purchasing the works. 

Indiana,.—Ligonier. The town has voted for_,water- 


works, and correspondence is invited from contractors. 
Illinois. Mendota. The town has voted an appropria 

tion of $25,000 for water-works. 

Le Mars. 


wuter-works ; 


Iowa, A proposition has been made to build 
24 hydrants to be furnished \ 
for ® years is asked for. 
Montrose 
new water-works are 
FINE. 
Nebraska. 


franchise 
Colorado. Plans and specifications for the 


being prepared by City Engineer 


Brainard. A system of 


be established shortly 


water-works is to 


Washington Territory. Ellensburg The water 


works will be completed by August. 
Teras.- El Paso. The El Paso Water-Works Co, has 
been for the past two years pumping water out-of the 


county of Acequia, instead of the river proper, and the 


county attorney advises suit for $50,000 for water rent. 
This seems to be the only means the city has to get even 
with the water company for unsatisfactory service. 

Belleville, Ont. The new water-works have 


with satisfactory 


Canada. 
tested, 
thrown 60 ft. high with stand-pipe pressure and 80 ft 


been results, A stream was 
with 
pump pressure, The hydrant was on an elevated part of 


the city. 


Electric Ligh'ing.—Oldtown, Me.—The 
Electric Light & Power Co, has been organized 
dent, J. C. WILsoN; Secretary, Geo. T. 
surer, J. Ho Burgess, Capital stovk, $30,000, 

fthol, Maas.—The town committee made a 
3 years contract with the Atnol Electric Light & Power 
Co. The lamps are to be lighted till midnight and are 
to be run by the “moon schedule”, but are also to be 
lighted on cloudy nights. The price is $100 per year for 
2,000 candle power are lights, and $15 per year for in- 
candescent lights. Tbe Thomson-Houston system will 
be used, 

Newton, Mass.—The city has made a3 years contract 
with the Newton Electric Light & Power Co. for the en- 
tire lighting of the city at an expense of $27,000, from 
Jan. 1, 1889; there will be 60 are and 1,400 incandescent 
lamps. A contract has been made with the gas and 
electric companies for the balance of the present year. 

Bridgewater, Mass.—The Bridgewater Electric 
Light & Power Co. has been organized,and will have its 
plant in operation in June. Clerk, E. C. Linrrenp; 
Treasurer, R. C. Breck. 

Attleboro, Mass.—The town has voted to continues 
the present system of lighting the streets by electricity 
and has made an appropriation of $3,480 for the pur- 
pose, 

Wakefield, Mass.—A system of electric lighting will 
probably be established. 

Willimantic, Conn. 


Oldtown 
Presi 
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The Willimantic Electric Licht 
Co. will introduce electric lights, as voted for by the 
borough. The plant will be in operation by July. 

Cortland, N. Y.—The village trustees have voted an 
exclusive franchise for electric lighting for 10 yearsa to 
the Hitchcock Mfg.Co. The price for the are lights is 
not to exceed 30 cts. per light per night. 

McKeesport, Pa.—The McKeesport 
arranging to put io an electric light plant. 

Phenigeville, Pa.—The Phoenixville Electric Light 
& Power Co. has been organized by A. Bonzano, F. A. 
La Rocug, and others. 

Allegheny, Pa.—A committee has been making a 
tour of anumber of cities for the purpose of collecting 
information regarding the different systems of electric 
light in use, with the idea of putting in a system at 
Allegheny. 

Rome, Ga.—The Rome Electric Light Co. will put in 
a plant shortly. All the stock has been subscribed. 

Annapolis, Md.—The Annapolis Electric Light Co 
has made a proposition to light the city by e'ectricity at 
a cost less than is now paid for oil and gas. 

Zanesville, O.—A company is to be organized te put 
in an Edison electric light and power plant. J. C. 
Curton. of Detroit, Mich., is interested. 

Crawfordarille, Ind.—The city has made a 3 years 
contract for 70 electric lights of 1200-candle power, at $5 
per annum, The lights are to be in operation in 
August. 

Sullivan, Ind.—The Sullivan Electric Light Co. has 
been incorporated by C. L. Davis, M. B. Witson, C. H. 
CrowDeR. and others. Capital stock, $15,000, 

Evansville, Ind.—Tie Citizens Electric Co. has been 
incorporated by A. Dyer, Joun F. Kuun, Geo. Brose, 
and others. Capital stock, $2,(00. 

Chicago, Itl.—The Edgewater Electric Light Co. has 
been incorporated by Joun L. Cocnran, 8. WILNER 
Connex and J.C. Scovet. Capital stock, $100.000. 

Wichita, Kan.—The Wichita Incandescent L ght Co. 
has been incorporated, with a cupital stock of $56,000, 

Atchison, Kan.—The Atchison Gas, Electric Light 
& Power Co. has been incorpu rated, with a capital stock 
of $300,000. 

Lawrence, Kan.—The electric light has been turned 
op. The plant is operated in connection with the water- 
works. : 

Denver, Col.—A franchise has been granted to the 
Electric iuminating Co. The contract with the pres- 
ent company wiill’expire shortly. 
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Irrigation in Colorado.—The Agricultural Ditch of 
Jefferson County was projected in 1874 by Hon. Henny 
Lee, Jakvis McKay, Cuark Barnes, J. H. Rona, V. De- 
VINNEY, ALLEN Crook, H. C. Errzen.J. H.Wicut. Capi- 
tal stock $20,000, The design was to water the lands of 
those owning stock in the enterprise and not to make 
a commercial speculation. Subscriptions were solicited 
from each land-owner where the land could be irrigated 
from this source and with very few exceptions the re- 
sponses were in favor of the scheme. The stock has 
neither been increased or watered, earnings have been 
applied to keeping the works in repair and for needed 
enjargements and improvements, 

The main ditch {s 24 miles in length, commencing at 
the Ford St. bridge in Golden, It has a grade of 4.8 ft. 
per mile; width at bottom 14 ft.; width at top 18 ft.; with 
banks sufficiently high to carry 4's ft. in depth of water. 
There have been five new flumes 14 ft.wide and 5 ft.bigh 
putin, Also a sand-sluice and measuring-gate com- 
bined of a new and improved pattern, This is 22 ft. 
wide and 55 ft. long. Throughoutthe entire length of 
the canal the grade has been made uniform, the banks 
sloped and every known precaution taken against 
breakages of the banks. For measurement to subseri- 
bers the Greely boxes are used. The expenses for en- 
laigement, improvements and repairs for the season 
of 1888 are about $5,000, The work was done by the com 
pany; bids by contractors aggregating $9,500. By this 
enterprise upwards of 30,000 acres of valuable land are 
watered, lying in the triangle of which Denver, Golden 
and Morrison are the points, together with a num- 
ber of private reservoirs. The officers are: F. A, 
KEENER, President; Jacop Grecory, Secretary; M. W. 
Howakpb, Treasurer. 

The case which was recently brought against the 
company and which bas brought it into considerable 
notice was to require the company to furnish water to 
others than the owners of stock. For that purpose a 
request was made that the Commissioners of Jefferson 
Co. should fix a rate and name the company as common 
carriers, Previous to this, however, the Directors had 
fixed a price to owners of stock in the company at $1.25 
per inch, forestalling any possible action of the com- 
missioners. What action may be taken hereafter by 
parties desiring water remains to be seen. ‘The Secre- 
tary has declined to agree to furnish water, except to 
stockholders, on the ground that the company has 
none to spare; also that the ditch is a private corpora- 
tion, built solely for the purpose of delivering water 
to its stockholders in proportion and in accordance 


with the number of shares owned by stockholders, 
I 


Annual Reports. 


Chicago, Ill.—The Department of Public Works has 
issued its report for 1887, being the 12th annual report. 
The following is a summary of the work done: Water 
system ; 42.21 miles of 4to 36-in. pipe laid, 549 hydrants, 
304 valves, 5 fire cisterns, 8,807 new house service pipes and 
taps. The system now comprises 638.23 miles of pipe, 5,889 
hydrants, 4,736 valves, 46 cisterns, 115,578 services.——Sew- 
erage system ; 17 miles of brick and pipe sewers, 12 ins. to 
7% ft. diameter, 756 catch basins, 605 manhole chambers; 
214¢ miles of house drains laid, also 284 miles of sewers 
cleaned, The system now comprises 4724 miles of sewers 
15,234 catch basins, and 16,903 manhole chambers.——There 
were 36.75 miles (681,265.36 sq. yds.) of street pavement 
laid; and the city has now 306.85 miles of paved streets 
and 1,007.44 miles of sidewalks ; 3,513.92 miles of streets 
were cleaned. A list of contracts is given. The amount 
of water pumped by the 4 engines at the West pumping 
station was 2),045,528,600 galls. There are in use 3,273 


meters and 381 water engines. Details are given of the 
different work done, The city has 113.12 miles of 
street railways. The City Engineer's report is very 


full and complete, also that of the Chief Engineer of the 
Water-Works. The report forms a volume of 428 pages, 
and contains diagrams and tables of pumpage, plans and 
elevations of the Jackson St. and Isth St. bridges and 
viaducts, elevations of the old and new Rookery Building, 
andamap showing the extent of the city limits and ex- 
tensions. Gro. B.Swirr, mmissioner of Public Works. 

Wiimington, Del.—Jos uA. Bonp, Chief Engineer of 
the Water Department, has sued his report for 1887. The 
actual pumpage for the y was 1,780,138,322 galls. The 
quality of the water was er than during 1886, as there 
was less vegetable growth the water, and it has been 
freer from silt, due to the increased pumping facilities, 
which enabled the pumps to be stopped for a longer time 
after heavy rains. The water power pump at the City 
Mill station, after repeated repairs and \breaks, was aban- 
doned in September last as worthless. During the year 
5,077 ft. of 4,6,8 and 10-in. pipe were added to the high 
service distribution, and 2,925 ft. of 4, 6and 12-in. pipe 
added to the low service distribution, also 9 fire hydrants. 
There are now 69.44 miles of pipe and 625 hydrants. The 
new Corliss compound, condensing engine was accepted 
March 2, 1887; the contract specified that it should have a 
daily capacity of 10,000,000 galls. raised through a 30-in. 
pipe, about 1 mile long, a perpendicular height of 140 ft.; 
duty 100,000,000 ft. Ibs. per 100 Ibs. of coal consumed, 
Tables are given of the results of tests of the Corliss 
engine and Galloway boiler, 





ENGINEERING NEWS 


Weymouth, Mass.—The Water Commissioners have 
issued their fifth annual report. During the year, 2,42 
miles of 1 to 6-in. pipe were laid, 4 hydrants and 31 gates 
set, and 247 services putin. There are now 200,582.2 ft. of 
cast-iron and 21,0244 ft. of wrought-iron pipe, total, 43.674 
miles of pipe; 308 hydrants, 345 gates, 3 check valves, 6 
automatic air valves and 1,900 services in use. The total 
pumpage for the year was 31,766,867 walls. Grorar J. Ries 
is Superintendent. 

Woburn, Mass. The Water Commissioners have 
issued their report for the year ending Feb. 29, 1888, being 
the 16th annual report. A committee was appointed last 
year to consider the question of an additional supply 
and it is recommended that this committee be continued, 
Monthly analyses of the water bave been made by the 
State Board of Health. Two serious bursts occurred 
July 30, when the mains were struck by lightning. It is 
recommended that the dead-ends be abolished, at an esti- 
mated cost of $6,680. During the year 7,517 ft. of 1, 4and 
6-in. pipe have been laid ; also 4 hydrants and 7 gates set. 
There are now 40 miles 1,643 ft. of pipe, 298 hydrants and 
238 gutes; also ® meters ian use, The total amount 
pumped during the year was 324,288,000 galls. Tables are 
given of comparative tests of the Jarvis and common 
furnace settings. Patrick F, CRiL.y is Superintendent: 
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RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(CONTINUED FROM PAGE 416), 


Merrill, Wis.—The works were commenced about 
June 1, 1887, and completed December 1, 1887. They 
are owned by the American Water-Works & Guar- 
antee Co., of Pittsburg, Pa., and were built by the 
company. The supply is drawn from’ the Prairie 
river and a well aud pumped by 2 pumps of 1,500,000 
galls. daily capacity each, to a stand-pipe about 
25 ft. diameter. There are 8!¢ miles of pipe and 100 
hydrants; the hydrant rental is $4,500 per annum. 
The works cost $75,000. The company has a contract 
with the city for 30 years, the city having the option 
of buying the works at the end of 10 years, or every 
5 years thereafter. The present population is about 
5,000. M. BARstTow, Superintendent. S. M. Hoyt, 
City Clerk. 

St. Paul, Neb.—The works were commenced 
Sept. 1, 1887, and completed in April, 1888. They 
were designed by A. A. RICHARDSON, of Lincoln, 
Neb., and CHAS. SCHROEDER, of Columbus, Neb., was 
Constructing Engineer; the construction was done 
by day work under the supervision of the latter. The 
pumping machinery was furnished by the Buffalo 
Steam Pump Co., of Buffalo, N. Y.; the boiler by the 
Pond Engineering Co., of St. Louis ; the pipe by the 
Chattanooga Pipe Works, of Chattanooga, Tenn.; 
the specials by John C. Kilner, of York, Neb.; the 
valves and hydrants by John C. Kuepferle, of St. 
Louis, Mo. ; the stand-pipe by E. E. Palmer & Son, 
of Kansas City, Mo. The supply is from 2-in. drive 
wells, of which there are now 16 (but 16 more are to 
be driven), and pumped by a pump of 750,000 galls. 
daily capacity to an iron stand-pipe 12 ft. by 60 ft.; 
direct pressure can be used for fire purposes. There 
are 3'¢ miles of cast iron mains and 26 hydrants. 
Ordinary pressure, 30 to 40 lbs.; fire pressure, 100 lbs. 
Cost of works, 222,000; rate of interest, 6 per cent. 
The works are owned and controlled by the city, 
which has issued bonds for $20,000. A. A. RICHARD- 
son, of Lincoln, Neb., is Superintendent. 


Calvert, Tex.—The works were commenced May 1, 
1887, and are now completed. They were designed 
by T. M. JoNEs, and L, T. FULLER was Constructing 
Engineer. The contractors for masonry, founda- 
tions, buildings, trenching and pipe laying, were 
Gorman & Reinicke, of; Dallas, Tex.; for pipe, 
specials, valves, hydrants and stand-pipe, Ripley & 
Bronson, of St. Louis, Mo.: Smith & Vaile and 
Knowles pumps are used. The supply is drawn 
from artesian wells and pumped to a reservoir with 
a capacity of 35,000 galls. and an iron stand-pipe 
12 ft. by 100 ft. The pumps have a daily capacity of 
50,000 galls. There are 24¢ miles of mains, 11 hy- 
drants,120 taps and 30 meters ; the mains and service 
pipes are of{cast-iron. Average daily consumption, 
40,000 galls. Ordinary pressure, 45 Ibs. ; fire pres- 
sure, 150 lbs. Cost of works, $17,500; debt, $9,000; 
rate of interest, 8 percent. Annual expense, $1,000, 
Annual revenue, about 22,000 from consumers, 8825 
from city for first year, and will increase every year. 
The works are owned by the Calvert Water, Ice & 
Electric Light Co.; stock, $8,500; bonds, $7,500. 
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President and Superintendent, L. T. Furuep 
tary and Treasurer, J. A. FosTer. 
tion, 3,500. 
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Special Reports of Water-Works 
Construction, : 


THE ENGINEERING NEWS MANUAL OF Awenicay 
WATER-WORKS is now being compiled, and wil] }, 
indispensable to every manufacturer, engineer ang 
contractor in any way interested in Water \W, rks 
construction and maintenance, and will be of grea 
value to Water-Works superintendents and pro 
jectors of new works. 

Superintendents of water-works and water con 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to ey 
sure this they should send in reports at once wpoy 
the blanks which we have already sent to every 
Water-Works office in the United States and Cay 
ada. Many have delayed their report, and if the 
blanks we intended for them have been lost in the 
mail, or mislaid, we will send more upon request 

We must have a report from every public water 
supply system in North America, so those who re 
ply to our inquiries at once will save a second jy 
quiry. We also wish to know of every new Water 
Works plant in process of construction, and of every 
new project in this line. We will send to any one 
desiring them, blanks upon which reports can be 
made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest, 





Krn@ston, N, Y., May 19, 188s, 
EprtorR ENGINEERING News:—I am just. finishing 
water-works at Tarrytown, N, Y., to supply Tarrytown, 
Dobbs’ Ferry and Hastings. J. M. Low, 
Orrawa, II),, May 16, 188s, 


Eprtorn ENGINEERING News:—We are about to com- 
plete our works, the extensions being for city flre pro- 
tection. Before this the works were used to supply a 
few manufactories and the extra amount of water was 
sold to the business bouses around the center of the 
city. Our population is estimated to be 10.000. 

C, A. Caton, Sec. Ottawa Water Co. 


Prorta, [ll., May 12, 188s, 
Eprrork ENGINEERING NEws:—We are now experi- 
menting for water, and expect to obtain a new supply 
from pipes driven in the bed of the Iilinois river. We 
also plan to putin anger pymping machinery. 
FRANK M. LAUGHLIN, Superintendent. 
SycaMorg, Ill., May 15, 18x. 
Eptror ENGINEERING News:—We are about to furnish 
water for domestic use. The works are owned by our 
village, which has a population of 4,000, | A 
Jno. B. WHALEN, Superintendent. 
WALSENBURG, Col., May 16, 1838. 


Eprror ENGINEERING News:—The Walsenburg Aque- 
duct Co. intends to let contracts in about two weeks 
from date for a gravity system ot water-works to fur- 
nish fire protection and domestic service. The popu 
lation of the village is 1,500°and the prevent supply is 
very inadeqate, being taken from wells. The proposed 
supply is from a lake 265 ft. above the village. The cost 
of the works Will be about $35,000 and the company does 
not expect to issue bonds. The President of the com- 
pany is Fred Walsen of Denver, Col. F.O. Roof_is En- 
gineer-in-charge. It is proposedto begin work June 15 
and to finish Aug. 1, T, T. Martin. 


The National Water-Works Syndicate, of Boston, 
Mass., inform us that they are now making ready to 
construct water-works at Eastport, Fort Fairfleld, and 
Farmington, Me., and Burrillville, R. I. The details of 
the various ‘plants are not fully determined, but at 
Eastport water willbe pumped to a stand-pipe; at Fort 
Fairfield there will be a gravity system, 150 ft, head: 
Farmington is to have a pumping system, and Burrill- 
ville a gravity system, 200 ft. head, the water being 
taken from Wallum pond. At Eastport there will be 
bonds to the amount of $80,000 and $100,000 of stock, The 
hydrant rental will be sufficient to pay the interest on 
the bonds. Fort Fairfleld has $25,000 of bonds and 
$25,000 stock, Farmington has $60,000 of bonds and 
$100,000 stock. 

During the past two years the company has con- 
structed works to supply Norway and South Paris: 
Bath, Presque Isle and Skowhegan, Me.; Grafton Cen- 
ter and North Grafton, Bridgewater and East Bridge- 
water, Mass., and East Greenwich, R. 1, Gao. ALEXAN- 
DER is Chief Engineer, and B. C. Mupcs General Mana- 
ger of the company. 


TURNER, CLARKE & Rawson, of Boston, Mass., have 
kindly sent us, for use in the ManuaL oF AMERICAN 
WATER-WoREs, reports of the water-works owned and 
controlled by them. They finished works at Old Or- 
chard, Me., Salem, O., Racine, Wis., and Plattsmouth, 
Neb., in 1887, and expect to finish the works at Janes- 
ville, Wis., and Helena, Mon., this month, A full ce 
scription of most of these has already been given in 
these columns, and a detailed account of them all will 
appear in the MANUAL. / 


Mr. W. A. RanKIN of New Lisbon, 0., informs us that 


a gravity system of water-works is projected for Chad- 
ron,{Neb, 








